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NOTES  ON  SHIPS  AND  TORPEDO  BOATS. 


By  Lieut.  H.  F.  Fickbohm,  United  States  Navy,  Staff  Intelligence  Officer 


ARGENTINA. 

TORPEDO  BOATS. 
SAMA  Ffi,  2oO-TO\  TORPEDO-BOAT  DESTROYER. 

The  Santa  Fe,  built  by  Yarrow  in  1896,  was  wrecked  on  the  reefs  of 
Colonia;  the  guns  and  boilers  may  be  saved. 

AUSTRIA. 

VESSELS  PROPOSED. 

Three  coast-defense  vessels,  one  cruiser,  and  six  torj)edo  boats. 

VESSELS  LA  UXCHED. 
JAGUAR,  2,300-TOX  TORPEDO  CRUISER. 

This  vessel  was  launched  about  February  1,  1897. 

Dimensions. — Length,  301.8  feet;  beam,  42.6  feet;  mean  draught, 
14.1  feet;  displacement,  2,300  tons;  I.  H.  P.,  7,800;  speed,  20  knots. 

Armament. — Eight  4.7-inch  E.  F.  guns,  ten  47-millimeter,  two  machine 
guns,  and  two  torpedo  tubes. 

TORPEDO  BOATS. 

The  Austrian  Government  has  placed  a  contract  with  Messrs.  Yar- 
row &  Co.,  of  Poplar,  for  four  first-class  torpedo  boats  of  the  improved 
*'Yiper"  type. 

BRAZIL. 

STEAM  TRIALS. 
ALMIRANTE  BARROZO,  3,450-TO\  PROTECTED  CRUISER. 

(Page  18,  No.  XY ;  8,  No.  XVI,  Part  I ;  23.  Xo.  XVI,  Part  II.) 
This  vessel,  which  has  been  reported  as  sold  to  Japan,  had  her  steam 
and  gun  trials  on  the  29th  and  30th  of  April,  1897,  which  are  reported 
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as  satisfactory.  In  tbe  natural  draft  trial  of  six  hours'  duration  a 
speed  of  19.5  knots  was  easily  maintained.  The  forced  draft  trial  gave 
a  mean  speed  of  20.5  knots,  which  was  also  kept  up  with  ease,  and  was 
half  a  knot  in  excess  of  the  contract  speed. 

VESSELS  COMPLETED. 

TIMBIBA,  1,080-TON  TORPEDO  VESSEL. 

(Page  14,  No.  XIV;  18,  No.  XV.) 

This  vessel,  built  at  Kiel  by  the  Germania  Company,  has  been  deliv- 
ered to  Brazil. 

Rig. — Two  military  masts,  each  carrying  a  small  signal  yard  below 
the  tops.  The  military  tops  have  high  rims,  and  each  contains  an  auto- 
matic 37-millimeter  Maxim-Nordenfelt  gun.  Each  mast  has  a  small 
platform  for  search  lights.  Draught  is  13  feet  with  coal  and  provi- 
sions aboard. 

Armament.— Two  4-inch  Armstrong  R.  F.  guns,  one  on  topgallant 
forecastle  and  one  on  poop;  six  57-millimeter  Maxim-Nordenfelt;  four 
37-millimeter  automatic,  and  two  Maxim  machine  guns.  The  machine 
guns  are  placed  at  the  extremities  of  the  forward  bridge  and  have  a 
fire  ahead  and  astern.  The  two  37-millimeters  not  in  tops  are  on  what 
resembles  an  after  bridge;  they  fire  astern  to  about  10  degr-ees  from 
each  bow.  Two  57-millimeters  are  mounted  on  topgallant  forecastle,  the 
other  four  in  broadside. 

There  are  three  above- water  torpedo  tubes  and  six  Whitehead  torpe- 
does j  the  bow  tube  is  fixed,  and  the  broadside  tubes  train  by  hand  to 
two  i)oints  from  bow  and  stern.  The  torpedoes  can  be  discharged  from 
the  conning  tower  by  electric  connections.  Powder  is  used,  but  a  com- 
pressing outfit  for  firing  with  compressed  air  is  fitted.  There  are  two 
search  lights,  one  on  foremast  and  one  on  mainmast,  movable,  and  can 
be  controlled  and  moved  electrically  from  forward  bridge. 

There  are  two  vertical,  inverted,  direct- acting,  triple -expansion 
engines  with  double  low-pressure  cylinders. 

There  are  five  locomotive  boilers  of  steel,  with  copper  fire  boxes, 
arranged  in  three  compartments  in  fore  and  aft  lines,  two  in  each  of 
the  after  compartments  and  one  in  the  forward  compartment.  Forced 
draft  is  on  the  closed  fire-room  system.  The  working  pressure  is  about 
190  pounds  per  square  inch.  The  boilers  and  engines  have  60  inches 
of  coal  protection.  There  are  two  3-bladed  twin  screws,  protected  by 
booms  in  port.  Coal  capacity  at  load-water  line,  260  tons.  Maximum 
speed,  23  knots,  with  an  average  of  22  knots  for  eight  hours.  There 
are  twelve  water-tight  compartments,  four  of  which  are  for  the  engines 
and  boilers.  The  bulkheads  extend  up  to  tbe  decks.  The  conning 
tower  is  forward  of  the  foremast,  and  raised  slightly  above  the  topgal- 
lant forecastle.  There  are  two  smokestacks.  There  are  no  projections 
on  the  sides  except  the  sponsons  for  the  57-millimeter  guns.  Two 
similar  vessels  are  building  at  the  Germania  Works,  Kiel. 
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CHILE. 

VESSELS  LA  UNCHED. 
O'HIGGINS,   8,400-TOX  ARMORED   CRl  ISER. 

(Page  21,  No.  XV.) 

This  vessel  was  launched  May  17,  1897,  by  Armstrong,  Wliitworth 
&  Co.,  Elswick.  She  is  sheathed  and  copx)ered  and  has  a  ram  bow. 
The  four  8-inch  guns  are  placed  in  6-inch  steel  barbettes,  the  casemates 
are  6  inches,  the  conning  tower  9  inches,  and  the  protective  deck  from 
2  to  1.5  Inches  thick.  Two  trix)le-expansion  engines  and  Belleville 
boilers  to  develop  16,500  I.  H.  P. 

VESSELS  COMPLETED. 
ESMERALDA,  7,000-T0\  ARMORED  CRUISER. 

(Page  21,  No.  XV ;  24,  Xo.  XVI,  Part  II.) 

This  vessel  has  been  completed  by  Sir  W.  G.  Armstrong  &  Co.,  at 
Elswick,  for  the  Chilean  Government.  Her  full  coal  supply  is  1,350 
tons,  which  would  enable  her  to  cross  the  Atlantic  at  a  speed  of  over 
20  knotSj  and  gives  her  a  large  radius  of  action  at  moderate  speeds. 
She  is  sheathed  with  wood  and  coppered. 

Armament. — Two  8-inch  K.  F.  guns,  placed  one  forward  and  one  aft; 
sixteen  6-inch  E.  E.  guns,  four  firing  right  ahead  and  four  right  aft,  and 
the  remaining  eight  in  broadside;  eight  12-i)ouuder  E.  E.  guns;  ten 
6-pounder  E.  E.  guns;  four  Maxim  guns,  and  three  torpedo  tubes. 
Her  official  steam  trials  took  i)lace  in  September,  1896,  and  consisted 
of  a  full-speed  trial  with  natural  draft,  which  lasted  for  six  consecutive 
hours.  During  the  trial,  runs  were  taken  on  the  measured  mile,  and  a 
mean  speed  of  over  23  knots  was  obtained  with  and  against  the  tide, 
and  the  H.  P.  which  gave  this  speed  was  maintained,  and  part  of  the 
time  exceeded,  during  the  six  hours.  In  addition  to  the  above  an 
endurance  trial  was  taken,  lasting  twenty-four  hours,  during  which 
three  fifths  of  the  full  power — namely,  10,800  H.  P. — was  maintained, 
giving  the  vessel  a  speed  of  over  20  knots  ])eT  hour. 

The  gun-firing  trials  took  place  oft'  the  Tyne  December  16,  1896,  the 
guns  and  structure  of  the  ship  being  j^ut  to  the  severest  possible  tests. 
The  8-inch  gun  and  four  6-inch  guns  were  fired  simultaneously  in  the 
line  of  the  keel  and  horizontally,  the  shot  x)assing  only  a  few  feet  above 
the  deck  over  the  admiral's  stateroom,  and  yet  no  damage  was  done. 
All  the  guns  were  also  fired  simultaneously  by  electricity,  which  is  also 
used  as  the  motive  power  for  training  the  8  inch  guns  and  the  hoists 
for  the  8-inch  and  6-inch  ammunition.  The  vessel  is  lighted  through- 
out by  electricity. 
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TORPEDO  BOATS.— STEAM  TRIALS.    / 

CIRUJAXO  VIDELA  AND  I\JEMERO  HYATT. 

(Page23,  No.  XV.) 
Two  of  the  six  130-toii  torpedo  boats  built  by  Yarrow  for  the  Cliileaii 
Government  had  steam  trials  with  a  load  of  25  tons.  The  Videla  made 
20.79  knots  and  the  Hyatt  27.2  knots.  They  have  left  England  for 
Chile.  The  remaining  four  boats  are  to  be  shii)i>ed  in  pieces  and 
finally  put  together  in  Chile.  The  first  of  these  four  was  also  tested 
under  steam  in  the  presence  of  the  Chilean  authorities,  having  been 
com])letely  erected  and  bolted  together  in  the  contractor's  yard. 

CHINA. 

It  is  reported  that  China  has  under  consideration  a  building  program 
of  five  years'  duration  for  the  construction  of  6  large  battleships,  12 
armored  cruisers,  20  second  and  third  class  cruisers,  and  several  32-knot 
tori)edo-boat  destroyers. 

FRANCE. 

CONSTRUCTION  PROGRAM. 

The  budget  for  1898  has  not  yet  been  passed  by  the  Chamber.  It 
was  reported  in  December  last  that  the  sui^erior  council  of  the  marine 
intended  to  submit  a  program  for  the  construction  of  220  new  vessels 
of  all  description,  viz,  6  battleships,  22  cruisers,  7  avisos  for  coast 
service,  35  torpedo-boat  destroyers,  and  150  torpedo  boats  for  coast 
defense  and  the  high  seas.  The  construction  of  these  vessels  was  to 
be  extended  over  a  period  of  eight  years,  and  to  cost  800,000,000  francs. 
The  council,  however,  has  not  asked  the  Chamber  to  decide  upon  the 
whole  of  the  program.  It  is  asking  instead  for  a  supplementary  credit 
of  80,000,000  francs,  of  which  8,468,727  francs  is  to  be  included  in  the 
present  budget  to  i^ermit  of  the  putting  in  hand  of  1  battleship  of 
12,000  tons,  2  armored  cruisers  of  7,500  tons,  2  coast-defense  cruisers 
of  2,500  tons,  4  torpedo-boat  destroyers  of  300  tons,  and  9  torpedo 
boats  for  coast  service  of  85  tons.  All  these  vessels  are  to  be  com- 
pleted by  the  year  1902. 

VESSELS  AUTHORIZED  AND  BUILDING. 
Ji;jfA,  12,052-TON  BATTLESHIP. 

The  dockyard  authorities  at  Brest  have  received  orders  to  proceed 
with  the  construction  of  a  new  battleship  to  be  called  the  Jena.  Sbe 
will  be  laid  down  on  the  slip  from  which  the  Oaidois  was  launched, 
and  will  be  the  largest  vessel  yet  built  at  this  yard. 

Dimensions, — Length,  396  feet  9  inches ;  beam,  67  feet  3  inches ;  maxi- 
mum draught,  27  feet  6  inches;  displacement,  12,052  tons;  speed,  18 
knots;  maximum  I.  H.  P.,  15,500;  normal  coal  storage,  820  tons;  radius 
of  action  at  10  knots,  5,200  miles. 
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The  Jena  will  liave  three  screws,  steam  being  provided  by  twenty 
Belleville  boilers,  which  will  be  fitted  to  burn  either  coal  or  petroleum. 
If  necessary,  she  will  be  able  to  carry  1,100  tons  of  coal,  giving  her  a 
radius  of  action  of  7,000  miles.  Protection  will  be  aftbrded  by  a  com- 
plete water-line  armor  belt,  with  light  armor  over  the  other  works,  and 
two  armored  decks.  The  thickness  of  the  armor  has  not  yet  been  set- 
tled. The  armament  will  consist  of  four  30.5-centimeter  (12-inch)  guns 
in  two  turrets,  one  forward  and  one  aft;  in  a  central  battery  between 
the  turrets  will  be  eight  16-centimeter  (6.3-inch)  E.  F.  guns,  four  firiug 
from  the  beam  to  right  ahead  and  the  other  four  from  right  astern 
to  abeam;  above  on  the  superstructure  will  be  eight  10-centimeter 
(3.9-inch)  K.  F.  guns  similarly  disposed  for  end  on  to  beam  fire;  there 
will  also  be  sixteen  3-pounders,  five  1.5-pounders,  and  thirteen  1-inch 
machine  guns  with  six  tori)edo  tubes. 

INFERNET,  2,413-TOy  CRUISER. 

The  Societe  de  Ghantiers  et  Ateliers  de  la  Gironde  has  undertaken 
the  construction  of  a  cruiser  of  the  third  class  to  be  called  the  Tnfernet, 
of  the  B^Estrees  type  (p.  27,  Iso.  XVI,  Part  II).  The  Infeniet  is  to  be 
sheathed  and  copx)ered. 

Dimensions. — Length,  311.6  feet;  beam,  39.4  feet;  draught,  17.7  feet 
aft;  with  a  displacement  of  2,413  tons. 

Two  triple  exx)ansion  engines  of  8,500  H.  P.,  designed  to  give  a  speed 
of  20.5  knots.  Twin  screws.  At  moderate  speed  she  will  have  a  steam- 
ing radius  of  8,000  miles. 

Armament. — Two  5.45-inch  E.  F.  guns,  four  3.94-inch  E.  F.  guns,  and 
eight  47-millimeter. 

DJ&ClDl^E,  613-TON  GUNBOAT. 

A  gunboat  similar  to  the  Surprise  (p.  23,  No.  XIV)  is  to  be  built  at 
Lorient. 

VESSELS  LA  VXCHED. 

LAVOISIER,  2,300-TON  CRUISER. 

The  third-class  cruiser  Lavoisier  was  launched  at  Eochefort  on  April 
17, 1897.  Her  dimensions  are  as  follows:  Length,  330  feet  2  inches; 
beam,  35  feet  1  inch;  draught,  17.9  feet. 

The  hull  is  of  steel  and  not  sheathed.  There  are  two  masts  and  two 
funnels. 

The  maximum  speed  is  20  knots  with  6,400  I.  H.  P. 

Armament. — Four  5.45-inch  E.  F.  guns,  two  3.94-inch  E.  F.  guns, 
eight  47-millimeter,  and  six  37-niillimeter,  with  two  under-water  tor- 
pedo tubes.  The  large  guns  are  protected  by  2-inch  shields  of  chrome 
steel. 

There  are  two  vertical  triple-expansion  engines  to  drive  twin  screws. 
The  boilers  are  of  the  Bellville  system.     The  bunkers  are  designed  to 
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hold  226  tons  of  coal,  giviDg  a  radius  of  action  of  3,000  miles.    Arrange- 
ments are  also  made  for  burning  j)etroleum. 

The  quarters  are  calculated  for  11  officers  and  a  crew  of  237  men. 

STEAM  TRIALS. 
CAK\OT,  11,800-TON  BATTLESHIP. 

(Page  27,  No.  IX;  31,  No.  X;  20,  No.  XIV ;  36,  No.  XV.) 

The  Garnot  had  her  full- power  steam  trials  near  the  Isles  d'Hyeres, 
and  made  a  maximum  speed  of  18.5  knots,  with  a  mean  speed  of  17.9 
knots,  in  three  runs  with  16,000  I.  H.  P. 

JAUREGUIBERRT,  11,800-TON  BATTLESHIP. 

(Page  31,  No.  X;  48,  No.  XIII;  35,  No.  XV.) 
The  first-class  battleship  Jaureguiberry,  which  was  constructed  by 
the  Forges  et  Ohantiers  de  la  Mediterran6e,  and  is  sujiplied  with 
water-tube  boilers  on  the  Lagrafel  and  d'Allest  system,  has  now  fin- 
ished her  steam  trials.  These  trials  were  commenced  some  months 
ago,  but  were  interrui:)ted  by  an  accident  to  the  boilers.  The  following 
table  shows  the  results  obtained : 


Duration hours . 

I.H.P 

Coal  burned  per  square  foot  of  grate  area  per 

hour ...pounds. 

Coal  per  I.  H.  P.  per  hour do... 

Speed  in  knots 


No.  1: 
Speed 
trial. 


No.  2: 
Consump- 
tion trial. 


C 
13,819 

23 
1.75 
17.6 


4 

13,  880 

32 

1.85 

17.65 


No.  3:         No.  4: 

Endur-     Consump- 
ance  trial   tion  trial 
at  10,000  1   at  8.000 
I.  H.  P.       I.  H.  P. 


24 

10,511 

15 
1.55 


6 

8,076 

12 
1.50 


No.  5: 
Consump- 
tion trial 
at  H. 500 
I.H.P. 


6 

3,433 

11 

1.52 


In  trial  No.  2  it  was  the  intention  to  burn  at  least  30  pounds  of  coal 
per  square  foot  of  grate  area,  and  to  this  end  only  a  portion  of  the  boil- 
ers were  in  use.  In  trial  No.  5  the  aim  Avas  to  develojD  not  more  than 
3,500  I.  H.  P.,  which  is  a  small  output  for  engines  working  up  to  more 
than  13,000  I.  H.  P.  The  excellent  economy  obtained  in  No.  2  trial,  in 
spite  of  the  forcing  of  the  boilers,  is  worthy  of  note,  the  figure  being 
little  more  than  in  trial  No.  1. 

POTHUAU,  5,360-TON  CRUISER. 

(Page  28,  No.  XI;  153,  No.  XII;  30,  No.  XV.) 
The  Fothuau  had  a  full-power  trial  in  February  and  made  a  mean 
speed  of  19.2  knots  with  10,398  I.  H.  P.    Goal  consumption,  1.85  pounds 
per  I.  H.  P.  per  hour. 

D'ASSAS,  3,945-TON  CRUISER. 
(Page  154,  No.  XII;   32,  No.  XV.) 

The  D^Assas  has  satisfactorily  completed  her  preliminary  unofficial 
trials  off  Brest.  During  four  hours'  run  at  full  speed  she  easily  main- 
tained a  speed  of  19  knots. 
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(  HARLES  MARTEL,  ll,nOO-TOX  BATTLESHIP. 

(Page  9,  Part  I,  and  28,  Part  II,  No.  XVI.) 
It  is  reported  from  Toulon  that  the  four  hours'  full-power  trial  of  the 
Charles  Martd  on  May  5^  1897,  was  in  all  respects  excellent.     Tlie  mean 
I.  H.  P.  was  14,996;  the  speed,  18.13  knots.     Coal  consumption,  1.75 
pounds  per  I.  H.  P.  per  hour. 

VESSELS  REPAIRED  AND  REFITTING. 
FORMIDABLE,  12,000-TOX  BATTLESHIP. 

This  vessel  has  received  new  boilers,  and  has  had  her  13.5-inch  gun 
and  turret  amidships  removed  to  be  replaced  by  four  6.3-inch  E.  F. 
guns.  The  battery  guns  are  to  be  rei:>laced  by  E.  F.  guns  of  the  same 
caliber.    It  is  said  other  modifications  may  be  necessary. 

ISLT  AXD  JEAX  BART,  4,000-T0>  CRUISERS. 

These  vessels  are  having  their  military  masts  removed. 

TERRIBLE,  I\D03IPTABLE,  AXD   CAIMAX,  7,600-TOX  BATTLESHIPS. 

These  vessels  are  to  have  an  extensive  refit,  including  modern  guns. 

TORPEDO  BOATS  AUTHORIZED  AND  BUILDING. 
FAUCOXXEAU  AXD  ESPIXGOLE. 

Two  torpedo-boat  destroyers  similar  to  the  Durandal  and  Hallebarde 
have  been  ordered  of  Xormand,  at  Havre.  They  are  to  be  of  311  tons 
displacement  and  delivered  in  1899.  They  are  to  have  4.800  I.  H.  P., 
and  a  speed  of  26  knots,  and  a  radius  of  action  of  2,300  miles  at  14 
knots.  The  armament  will  consist  of  one  65-millimeter  gun  and  six  of 
47-inillimeter,  with  two  torpedo  tubes. 

The  Creusot  Company  has  received  an  order  for  three  torpedo  boats 
to  have  a  speed  of  24  knots,  and  cost  about  $60,000  each. 

Two  torpedo  boats  of  85  tons  displacement  are  to  be  built  at  the 
Toulon  Dockyard,  to  be  known  as  Xos.  225  and  226. 

LA  UXCHED. 

No.  203  was  launched  at  Havre  May  15,  1897. 

STEAM  TRIALS. 

Torpedo  boat  No.  201,  constructed  by  aSTormand,  of  Havre,  made  a 
speed  of  27.7  knots. 

GERMANY. 

NAVAL  CONSTRUCTION  BUDGET. 

The  naval  construction  budget  for  1897-98,  as  finally  passed  by  the 
Eeichstag,  authorizes  a  total  expenditure  of  $9,019,010  for  vessels  now 
under  construction,  and  three  new  vessels — a  battleship  to  replace  the 
Konig  Wilhelm,  and  two  gunboats  to  replace  the  litis,  wrecked  in  China, 
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and  tbe  Hyiine,  18  years  old.    For  guns  and  torpedo  supplies  the  sum 
of  8-j063,934  was  appropriated. 

The  Keichstag-  declined  to  authorize  the  following  vessels  included  in 
the  original  budget:  Two  second-class  cruisers,  ''0"  and  ^'P,"  one  dis- 
patch vessel  to  replace  the  Fallce^  one  torpedo  division  boat,  and  eight 
torpedo  boats. 

VESSELS  BUILDING. 
"  G,"  2,800-TON  CRUISER. 

The  Germania  Works  at  Kiel  has  undertaken  the  construction  of  the 
new  cruiser  "  (r."  This  vessel  is  to  be  much  larger  than  the  other 
fourth-class  cruisers. 

Dimensions. — Length,  328  feet;  beam,  38.7  feet;  draught,  16.4  feet; 
displacement,  2,800  tons. 

The  engines  will  be  of  6,000  I.  H.  P.,  working  twin  screws,  designed 
to  give  a  sea  speed  of  19  knots.    Coal  capacity,  500  tons. 

Armament. — Ten  4.13-inch  .40-caliber  R.  F.  guns,  fourteen  37-milli- 
meter and  four  8-millimeter  machine  guns;  three  torpedo  tubes,  of 
which  one  will  be  under  water. 

The  conning  tower  will  be  2.75  inches  thick,  and  the  protective  deck 
will  be  1  inch  at  the  side  and  0.8  inch  in  the  middle  and  2  inches  over 
boilers  and  engines. 

There  will  be  two  signal  masts.  Total  complement,  195.  This  cruiser 
is  to  be  completed  in  1899.    The  cost,  exclusive  of  armament,  is  $797,300. 

VESSELS  LA  UNCHED. 
VICTORIA  LUISE  (EX-"L"),  5,6oO-TON  CRUISER. 
(Page  30,  No.  XIV;  42,  No.  XV.) 
This  vessel  was  launched  at  Bremen  about  April  1,  1897. 

HERTHA(EX-"K"),  5,6oO-TON  CRUISER. 

(Page  30,  No.  XIV;  42,  No.  XV.) 

This  vessel  was  launched  at  the  Yulcan  Works,  Stettin,  about  April 
14,  1897. 

FREYA,  5,650-TO\  CRUISER. 

(Page  30,  No.  XIV;  42,  No.  XV.) 
This  vessel  was  launched  May  11,  1897,  at  Dantzic. 

VESSELS  BEFITTING. 
BATER\,  7,441-TON   BATTLESHIP. 

This  vessel  has  received  triple  expansion  engines,  water-tube  boilers, 
and  additional  K.  F.  guns. 

BADEN,  7,441-TON  BATTLESHIP. 

The   Baden  has  received   two   new    triple-expansion    four-cylinder 
engines,  two  four-bladed  propellers,  and  eight  water-tube  boilers. 
The  engines  are  of  6,000  I.  H.  P.    The  auxiliary  machinery  has  also 
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been  renewed.  A  new  electric-light  plant  of  three  dynamos  has  been 
installed.  Woodwork  has  been  removed  wherever  possible.  The  four 
funnels  have  been  replaced  by  a  single  large  one.  Additional  E.  F. 
guns  have  been  substituted,  and  the  torpedo  outfit  improved. 

TORPEDO  BOATS  BUILDING. 
D    10,  TORPEDO    BOAT    DESTROYER. 

(Page  50,  No.  XV.) 

Building  by  Thornycroft,  on  the  Thames.  The  armament  will  be  sup- 
plied in  Germany  by  Krupp. 

Six  torpedo  boats,  8  82  to  S  87,  have  been  ordered  of  Schichau, 
Elbing,  by  the  German  Government.  The  length  is  to  be  152  feet  6 
inches  and  the  engines  are  to  be  of  2,300  I.  H.  P. 

Two  similar  torpedo  boats  are  building  at  the  Germania  Works,  Kiel. 

All  these  torpedo  boats  are  to  be  finished  in  1897. 

GREAT  BRITAIN. 

ESTIMATES. 

The  navy  estimates  for  1897-98  amount  to  a  total  of  $106,274,427, 
as  against  $106,201,630  in  1896-97. 

NEW  SHIPBUILDING  PROGRAM. 

In  the  coming  financial  year  it  is  proposed  to  commence  4  battle- 
ships, 3  third-class  cruisers,  2  sloops,  4  twin  screw  gunboats,  and  2 
torpedo-boat  destroyers. 

A  new  yacht  for  Her  Majesty  the  Queen  is  to  be  laid  down  at  Pem- 
broke.    The  design  is  now  in  hand. 

Of  the  foregoing  vessels,  3  battleships,  the  3  cruisers,  and  the  2 
sloops  will  be  built  in  the  dockyards;  the  remaining  battleship,  the  4 
gunboats,  and  the  2  torpedo-boat  destroyers  will  be  built  by  contract. 
The  propelling  machinery  and  boilers  for  all  the  vessels,  except  for  2 
third-class  cruisers  and  one  of  the  sloops,  will  be  ordered  from  private 
firms. 

The  3  battleships  to  be  built  in  the  dockyards  will  be  laid  down  as 
soon  as  the  slips  now  occupied  by  the  Ganopus,  Goliath,  and  Ocean, 
which  will  be  launched  toward  the  end  of  the  year,  will  become  vacant. 

SUMMARY  OF  NEW  CONSTRUCTION. 

Including  new  orders,  the  following  vessels  will  be  under  construc- 
tion or  completing  during  the  course  of  1897-98 :  Fourteen  battleships, 
8  first-class  cruisers,  9  second-class  cruisers,  10  third-class  cruisers,  2 
sloops,  4  twin-screw  gunboats,  52  torpedo-boat  destroyers,  8  light- 
draught  steamers  for  special  service,  and  1  royal  yacht. 

Thus  the  total  number  of  vessels  of  all  classes  under  construction 
during  the  year  will  be  108.  Their  aggregate  disj)lacement  tonnage 
will  be  about  380,000  tons,  and  the  aggregate  I.  H.  P.  about  800,000 
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H.  P.  It  is  anticipated  that  during  tlie  next  financial  year  G6  of  these 
vessels  will  be  coniideted  for  service,  including  50  torpedo-boat 
destroyers. 

VESSELS  BUILDING,  ORDERED,  OR  PROPOSED. 
CAXOPUS,  12,900-TO\  BATTLESHIP. 

(Page  51,  No.  XV.) 

Keel  laid  January  4, 1897,  at  Portsmouth  Dockyard.  Engines  build- 
ing by  Greenock  Foundry  Company.  The  difference  in  displacement 
between  the  Canopus  class  of  battleships  and  the  Majestic  class  is 
effected  principally  by  the  thickness  of  their  armor  belts,  these  being 
of  Harveyized  steel  of  G  inches  instead  of  9  inches.  They  will,  how- 
ever, have  two  protective  decks,  the  turtle-back  ]:)roper,  which  extends 
from  end  to  end,  being  2  inches  thick,  to  protect  the  vital  parts  of  the 
ship,  the  main  deck,  instead  of  being  made  of  wood,  being  made  of 
two  thicknesses  of  one-half  inch  steel  plates.  The  armor  in  the  bulk- 
heads and  barbettes  will  be  12  inches  and  10  inches  thick,  and  that  in 
the  casemates  5  iuches  thick.  The  armament  consists  of  four  12-inch 
B.  L.  guns  in  the  barbettes,  twelve  6-inch  E.  F.  guns,  and  thirty  other 
smaller  guns.  There  will  be  four  submerged  torpedo  tubes,  the  pro- 
posed tube  above  water  being  withdrawn.  The  bows  of  the  vessel  are 
protected  by  2-inch  nickel  steel  plates,  to  resist  the  entrance  of  light 
projectiles;  and  the  ram,  like  that  of  the  Gladiator,  is  carried  much 
higher  up  than  in  the  Majestic  class,  in  order  to  deal  a  more  effective 
blow  directly  under  the  belt  of  an  opposing  ship. 

The  propelling  machinery  will  consist  of  two  independent  sets  of 
three-cylinder  inverted  triple-expansion  engines,  the  diameters  of  the 
cylinders  being  30  inches,  49  inches,  and  80  inches,  with  a  piston  stroke 
of  51  inches,  and  which,  when  making  101  revolutions  a  minute,  are 
designed  to  develop  13,500  I.  H.  P.  Steam  will  be  supplied  by  twenty 
water-tube  boilers  of  the  Belleville  type,  having  a  heating  surface  of 
24,155  square  feet  and  a  grate  surface  of  1,035  square  feet,  designed 
for  a  steam  pressure  of  300  pounds  per  square  inch,  which  will  be 
reduced  to  250  pounds  at  the  engines.  In  consequence  of  this  high 
pressure,  the  intermediate  and  high-i^ressure  cylinders  will  be  fitted 
with  piston  valves,  while  the  low-pressure  ones  will  have  ordinary 
double-ported  slide  valves.  The  Canopus  is  to  be  completed  and  ready 
for  sea  in  twenty  months — that  is,  about  September,  1898. 

GOLIATH,  12,900-TON  BATTLESHIP,  CANOPUS  CLASS. 

(Page  51,  No.  XV.) 

Keel  laid  January  4,  1897,  at  Chatham  Dockyard.  Similar  in  all 
respects  to  the  Canopus.  The  machinery  for  the  Goliath  will  be  sup- 
plied and  fitted  by  Messrs.  John  Penn  &  Sons,  Greenwich.  The 
Goliath  is  to  be  completed  and  ready  for  sea  by  September,  1898. 


175 

OCEAN,  12,900-TOX  BATTLESHIP,  CAXOPUS  CLASS. 

(Page  51,  No.  XV.) 
Keel  laid  February  16, 1897,  at  Devenport  Dockyard;  the  first  battle- 
ship ever  constructed  at  this  yard.  The  Ocean  is  to  be  similar  in  all 
respects  to  the  Campus.  The  propelling  machinery  is  to  be  constructed 
by  Messrs.  Hawthorne,  Leslie  *&  Co.,  of  Newcastle.  It  is  expected  that 
the  Ocean  will  be  completed  as  soon  as  the  Canopus  and  Goliath, 
although  the  keel  was  laid  six  weeks  later. 

ALBION,  12,900-TON  BATTLESHIP,  CANOPUS  CLASS. 

(Page  51,  No.  XV.) 

The  Albion  was  laid  down  in  December,  1896,  by  the  Thames  Iron- 
works Company  and  is  to  be  completed  in  August,  1899;  but  she  will 
probably  be  ready  before  that  date.  She  is  to  be  in  all  respects  similar 
to  the  Canopus. 

SPARTIATE,  11,000-TON  CRUISER. 

(Page  51,  No.  XV;  32,  No.  XVI,  Part  II.) 
The  keel  of  this  first-class  cruiser  was  laid  at  Pembroke,  No.  1  slip, 
May  10,  1897. 

HERMES,  HIGHFLYER,  AND  HYACINTH,  5,600-TON  CRUISERS. 

(Page  51,  No.  XV;  32,  No.  XVI,  Part  II.) 
The  Admiralty,  acting  on  a  suggestion  from  the  naval  ordnance 
committee,  have  decided  to  arm  the  new  second-class  cruisers  Hermes 
and  Highflyer,  ordered  from  the  Fairfield  Shipbuilding  Company,  and 
the  Hyacinth,  ordered  from  the  London  and  Glasgow  Shipbuilding 
Company,  in  a  manner  totally  different  to  that  arranged  when  the 
vessels  were  designed.  These  vessels  are  to  be  similar  in  construction 
to  the  Talbot  class,  and  it  was  intended  to  give  them  the  same  arma- 
ment, viz,  five  6-inch,  six  4.7-inch,  and  sixteen  smaller  quick-firing 
guns;  now,  however,  it  is  decided  to  give  them  eleven  6-inch,  nine 
12-pounder,  and  six  3-pounder  quick-firing  guns.  With  this  armament 
the  Hermes  will  be  by  far  the  most  heavily  armed  of  the  many  types 
of  second-class  cruisers,  as  the  Talbot  carries  but  five  6-inch  guns,  the 
Arrogant  four,  and  the  Astrwa  two.  In  view  of  the  change  of  arma- 
ment several  alterations  will  have  to  be  made  in  the  designs  first 
arranged  for  these  vessels.  Their  principal  dimensions,  however,  will 
be  the  same  as  those  of  the  Talbot,  viz:  Length,  350  feet;  breadth, 
54  feet;  mean  load  draught,  20  feet  6  inches;  displacement  at  load 
draught,  5,600  tons.  The  vessels  are  to  be  built  for  a  speed  of  19.5 
knots  when  steaming  at  9,600  I.  H.  P.  (forced  draft),  and  18.5  knots 
with  the  natural-draft  power  (8,000). 

THREE  2,135-TON  CRUISERS,  PELORUS  TYPE. 

Three  new  cruisers  of  an  exactly  similar  type  to  the  Felorus  are  to 
be  laid  down  at  an  early  date  at  Portsmouth,  Devonport,  and  Chatham. 
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CRUISER,  DIPROVED  PEARL  TYPE,  2,575  TOXS. 

It  is  reported  tLat  the  Admiralty  have  decided  to  lay  down  a  new 
type  of  cruiser  during  tlie  ensuing  fiuancial  year,  to  be  known  as  tlie 
improved  Pearl  ty\)Q.  The  new  cruiser  is  to  have  a  speed  of  20  knots, 
and  will  be  constructed  at  Sheerness  Dockyard,  her  engines  and  boilers 
being  made  for  her  at  Key  ham. 

TWO  1,050-TON  GUNBOATS. 

The  Admiralty  have  decided  to  build  two  new  gunboats  on  similar 
lines  to  the  Algerine  and  Phoenix.  The  new  gunboats  will  be  built  at 
Sheerness  Dockyard,  and  will  be  laid  down  early  in  the  new  financial 
year. 

ROYAL  YACHT. 

A  new  royal  yacht  is  to  be  built  at  Pembroke  and  completed  within 
two  years.  It  is  not  intended  to  build  her  like  a  man-of-war.  She  is 
to  be  about  420  feet  long  and  20  feet  draught.     Twin  screws. 

EIGHT  SMALL  DRAUGHT  STEAMERS. 

The  Admiralty  have  ordered  eight  steamers  for  river  service  to  be 
built  on  the  Thames  \  six  by  Yarrow,  to  be  called  Heron,  JacMaw,  Moor- 
hen, Nightingale,  Robin,  and  8nij)e,  while  two  larger,  built  by  Thorny- 
croft,  are  to  be  called  Woodcock  and  WoodlarJc. 

VESSFLS  LAUNCHED. 

NIOBE,  11,000-TO.\  CRUISER,  DIADEM  CLASS. 

(Page  35,  No.  XIV;  51,  No.  XV;  32,  No.  XVI,  Part  II.) 

The  cruiser  Niohe,  built  for  the  British  navy  at  the  Naval  Construction 
and  Armaments  Works,  at  Barrow-in-Furness,  was  launched  February 
20,  1897. 

The  hull  of  this  ship,  like  that  of  her  prototype,  is,  with  the  excep- 
tion of  her  stem,  sternpost,  and  propeller- shaft  brackets,  which  are  of 
phosphor  bronze,  built  entirely  of  Siemens-Martins  steel,  the  principal 
dimensions  being:  Length  between  perpendiculars,  435  feet;  extreme 
breadth,  69  feet;  depth  to  upper  deck,  39  feet  9  inches;  and  displace- 
ment, 11,000  tons,  at  which  the  water  draught  is  2G  feet. 

Throughout  the  length  of  the  machinery  and  boiler  spaces  the  vessel 
is  double  bottomed,  and  beyond  these,  both  fore  and  aft,  water-tight 
flats  at  a  lower  level  continue  this  bottom  to  the  extreme  ends  of  the 
shij).  The  vessel  having  no  side  armor,  the  protection  of  her  vital 
parts  is  secured  by  a  steel  protective  deck  of  arched  form,  having  a 
maximum  thickness  of  4  inches,  and  running  throughout  her  entire 
length.  The  stem  of  the  vessel  is  ram-shaped,  the  protective  deck 
being  carried  down  to  and  effectively  secured  to  it  at  the  level  of  the 
nose  of  the  ram.  Bilge  keels  are  fitted  to  the  ship's  sides  for  about 
half  her  length,  and  she  is  steered  by  a  rudder  of  the  balanced  type, 
actuated  by  steam-steering  engines.  The  plating  of  the  hull  is  sheathed 
up  to  well  above  the  water  line  with  teak,  4  inches  thick,  which  is  cov- 
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ered  with  sheet  copper.  At  the  load  draught  of  26  feet  the  quantity 
of  coal  carried  is  1,000  tons,  but  provision  is  made  for  about  twice  this 
amount,  if  required. 

The  armament  of  the  Niobe^  which  is  of  a  most  powerful  description, 
will  consist  of  sixteen  6-inch,  twelve  12-pounders,  and  three  3-pouuder 
quick-firing  guns,  two  12  pounder  boat  guns,  and  eight  .45-inch  Maxim 
machine  guns.  Twelve  of  the  6  inch  guns  will  be  mounted  in  case- 
mates on  the  sides,  and  two  in  the  forecastle  and  in  the  poop,  behind 
shields.  Three  torpedo  tubes  are  fitted,  two  of  which  are  submerged 
forward  and  one  aft  above  the  water  line. 

The  propelling  machinery,  which  is  constructed  by  the  shipbuilders, 
will  consist  of  two  index^endent  sets  of  four  cylinders,  four  cranked 
triple-expansion  engines;  the  diameter  of  the  cylinders  being,  high 
pressure,  34  inches ;  intermediate  pressure,  55J  inches,  and  low-pressure 
cylinders,  64  inches  each,  all  having  a  piston  stroke  of  48  inches.  The 
high  and  intermediate  pressure  cylinders  will  be  fitted  with  piston 
valves,  and  the  low-pressure  ones  with  double-ported  slide  valves, 
actuated  by  double  eccentric  and  Imk-motion  gear.  The  crank  shafts 
are  made  interchangeable  and,  together  with  the  thrust  and  propeller 
shafts,  are  of  steel.  The  propellers  have  three  adjustable  blades  and 
are  designed  to  work  inward. 

Steam  for  the  engines  will  be  supplied  by  thirty  water-tube  boilers 
of  the  Belleville  type,  arranged  in  groups  in  separate  water-tight  com- 
partments, and  designed  for  a  steam  pressure  of  300  pounds  per  square 
inch,  reduced  to  250  pounds  at  the  engines.  The  total  heating  surface 
in  the  boilers  is  45,900  square  feet,  the  fire-grate  area  being  1,450  square 
feet.  The  propelling  engines  are  designed  to  develop  a  maximum  of 
10,500  I.  H.  P.,  which  it  is  estimated  will  give  the  ship  a  speed  of  20J 
knots. 

The  JSFiohe  will  have  a  complement  of  officers  and  crew  to  the  number 
of  600. 

EUROPA,  11,000-TOlV  CRUISER,  DIADEM  CLASS. 

(Page  51,  No.  XV;  32,  No.  XVI,  Part  II.) 

The  Europa  was  launched  from  the  yard  of  the  Clydebank  Shipbuild- 
ing and  Engineering  Company  March  20,  1897.  She  is  similar  to  the 
Niobe.  The  vessel  has  four  funnels,  and  will  be  rigged  with  two  masts. 
She  will  carry  a  complete  suit  of  steadying  sails,  and  will,  when  finished, 
present  a  very  similar  appearance  to  the  Terrible  and  the  Powerful. 
The  eight  vessels  of  this  class  have  a  draught  of  25  feet  3  inches,  which 
enables  them  to  pass  through  the  Suez  Canal. 

ANDROMEDA,  11,000-TON  CRUISER,  DIADEM  CLASS. 

(Page  35,  No.  XIV.) 

The  first-class  cruiser  Andromeda,  laid  down  January  1,  1896,  was 
launched  at  Pembroke  Dockyard  on  April  30,  1897,  having  therefore 
been  only  sixteen  months  on  the  stocks.  She  is  similar  to  the  Niobe^ 
Diadem,  and  Europa. 
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PEGASUS,  2,135-T0?f  CRUISER,  PELORUS  CLASS. 

This  vessel  was  laiuiclied  March  4,  1897,  from  the  Palmer  Shipbuild- 
ing and  Iron  Company's  Yard,  Kewcastle-on-the-Tyne.  The  Fegasus 
belongs  to  the  Pelorus  class,  and  is  the  first  of  two  of  the  same  class 
whicb  Palmers'  company  are  at  present  building  for  Her  Majesty's 
Government. 

The  principal  dimensions  are  as  follows :  Length  between  perpen- 
diculars, 300  feet;  breadth,  extreme,  36  feet  6  inches;  depth,  molded, 
21  feet  2  inches;  displacement,  on  a  mean  draught  of  13  feet  6  inches, 
2,135  tons;  I.  H.  P.,  7,000;  speed,  20  knots. 

The  vessel  has  two  masts  with  a  light  fore-and-aft  rig,  and  two  fun- 
nels. The  hull  throughout  is  built  of  steel.  A  sloping  protective  deck 
extends  the  whole  length  of  the  vessel,  and  incloses  the  vital  parts  of 
the  ship.  The  deck  extends  2  feet  6  inches  below  the  load-water  line 
at  the  sides,  and  is  formed  of  two  thicknesses  of  plating  in  the  wake  of 
the  machinery;  the  deck,  on  sloping  portion,  is  2  inches  thick,  and  1 
inch  thick  on  the  level  portion.  The  hull  is  divided  into  a  large  num- 
ber of  water-tight  compartments.  The  magazines  and  shell  room  are 
situated  before  and  abaft  the  machinery  spaces  below  the  protective 
deck.  The  engine  rooms  are  separated  by  a  longitudinal  water-tight 
bulkhead.  Throughout  the  boiler  spaces  longitudinal  water-tight  bulk- 
heads extend  at  the  sides  and  form  coal  bunkers.  Above  the  protective 
deck  a  double  line  of  coal  bunkers  are  built,  and  extend  the  entire 
length  of  the  machinery  spaces.  The  officers  and  crew  are  accommo- 
dated on  the  protective  and  upper  decks,  and  under  the  poop  are  placed 
the  cabin  of  the  captain,  principal  officers,  and  ward  room,  the  cabins 
of  the  remaining  officers  being  on  the  protective  deck  aft.  Accommo- 
dations for  the  crew  is  on  the  protective . deck  before  the  machinery 
spaces  and  under  the  forecastle  deck.  The  total  complement  of  officers 
and  men  is  224.  The  conning  tower  is  placed  on  the  forecastle  deck, 
and  immediately  above  is  built  the  navigating  bridge  and  search-light 
platform. 

The  armament  consists  of  eight  4-inch  quick-firing  guns,  eight 
3-pounder  quick-firing  guns,  three  0.45-incli  Maxim  guns,  and  two  14-inch 
torpedo  tubes.  Two  of  the  4-inch  guns  are  placed  on  the  forecastle  deck, 
one  on  the  port  side,  and  one  on  the  starboard  side;  two  on  the  poop 
deck,  one  on  each  side,  and  four  on  the  upper  deck  between  the  poop 
and  the  forecastle,  two  on  each  broadside. 

Two  of  the  3-pounders  are  placed  forward  on  the  upper  deck,  one  on 
each  side  of  the  bow ;  two  are  placed  aft  on  the  upper  deck,  one  on  each 
side  of  the  stern,  and  four  on  the  upper  deck  between  the  poop  and  fore- 
castle, two  on  each  broadside. 

Two  of  the  .45-inch  Maxim  guns  are  x)laced  on  the  hammock  berthing 
amidships  and  one  on  the  forecastle  deck.  The  torpedo  tubes  are  on  the 
upper  deck,  one  on  each  broadside. 

A  complete  installation  of  electric  lighting  will  be  fitted,  including 
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350  incandescent  lamps,  2  search  lights  of  25,000  candlepower,  and  2 
yardarm  reflectors.  The  dynamos  and  engines  are  placed  under  the 
protective  deck  in  the  engine  room. 

The  propelling  machinery  consists  of  two  sets  of  vertical  triple-expan- 
sion engines  capable  of  developing  an  indicated  horsepower  of  7,000  at 
a  working  pressure  of  250  pounds  per  square  inch.  The  cylinders  are 
20J  inches,  33  inches,  and  54  inches  in  diameter,  and  length  of  stroke  27 
inches.  Steam  is  supplied  by  eight  of  Reed's  patent  water-tube  boilers, 
with  a  working  pressure  of  300  pounds  per  square  inch,  which  is  reduced 
to  250  pounds  at  the  main  engines.  All  the  auxiliary  machinery  is  placed 
below  the  protective  deck  in  the  machinery  spaces,  including  steering 
engines,  electric-light  engines  and  dynamos,  air-compressing  engines, 
air  and  circulating  pumps,  feed  pumps,  fire  and  bilge  pumps,  evapo- 
rating and  distilling  machinery,  etc.  Two  powerful  fans,  5  feet  6  inches 
in  diameter,  are  fitted  to  each  stokehold  for  the  supply  of  air.  The 
pumping,  draining,  and  ventilation  are  most  complete,  and  in  accord- 
ance with  the  latest  approved  system.  All  water-tight  doors  are 
worked  from  the  upper  deck. 

STEAM  TRIALS. 
MAKS,  14,900-TON  BATTLESHIP,  MAJESTIC  CLASS. 

(Page  9,  Xo.  XI;  146,  No.  XII;  14,  No.  XIII;  36,  No.  XIV;  51,  No.  XV.) 

The  Mars^  battleship,  built  and  engined  by  Messrs.  Laird  Bros.,  of 
Birkenhead,  had  a  thirty  hours'  coal  consumption  trial  in  the  English 
Channel  on  March  16, 1 897.  The  trial  took  place  between  St.  Catherine's 
and  the  Start.  The  wind  blew  half  a  gale,  but  the  ship  was  perfectly 
steady.  The  draught  of  water  was  24  feet  2  inches  forward  and  26  feet 
aft 5  the  steam  in  boilers,  139.4  pounds,  the  vacuum  being  26.4  inches 
starboard  and  26.3  inches  port,  with  83.74  revolutions  starboard  and 
83.44  port.  The  engines  worked  up  to  6,028  H.  P.,  giving  the  vessel  a 
speed  of  14.4  knots  by  patent  log.  The  coal  consumption  was  1.94 
pounds  per  I.  H.  P.  per  hour. 

On  the  19th  of  March  the  Mars  completed  her  steaming  trials.  The 
eight  hours'  natural-draft  trial  was  carried  out  in  the  English  Channel 
between  St.  Catherine's  and  Beachy  Head  on  the  18th  of  March.  On 
the  run  to  the  eastward  the  wind  was  on  the  quarter,  and  on  the  run  to 
the  westward  it  was  ahead  and  abeam,  and  although  it  somewhat 
affected  the  speed  of  the  ship  there  was  only  slight  pitching  or  rolling. 
The  draught  of  water  forward  was  24  feet  and  aft  26  feet.  The  steam 
in  boilers  was  149.8  pounds,  while  the  vacuum  was  26.2  inches  starboard 
and  26.6  inches  port.  The  revolutions  per  minute  were  97.57  star- 
board and  98.4  port,  and  the  collective  T.  H.  P.  was  10,159,  which  was 
produced  with  a  mean  air  pressure  of  0.21  inch,  giving  the  ship  a 
speed  by  patent  log  of  15.96  knots.  On  March  19  the  four  hours' 
forced-draft  trial  was  carried  out  with  equal  success,  the  vessel  shaping 
a  westerly  course  at  the  start,  which  gave  her  a  head  wind,  and  there- 
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fore  she  had  a  fair  wind  for  the  conclusion  of  the  trial.  The  draught 
of  water  was  24  feet  forward  and  26  feet  aft,  and  the  steam  in  boilers 
146.5  pounds,  while  the  vacuum  was  26.5  inches  starboard  and  26.7 
inches  port.  There  was  a  mean  air  pressure  of  0.78  inch,  and  a  col- 
lective H.  P.  of  12,434  was  realized,  with  103.9  revolutions  starboard 
and  104.5  port.    The  speed,  as  recorded  by  patent  log,  was  17.7  knots. 

JUPITER,   14,900-TO\  BATTLESHIP,  MAJESTIC   CLASS. 

(Page  9,  No.  XI;  146,  No.  XII;  14,  No.  XIII;  36,  No.  XIV;  51,  No.  XV.) 
The  battleshi]3  Jujyiter^  built  by  the  Clydebank  Engineering  and 
Shipbuilding  Company,  completed  her  official  trials  at  Chatham  on 
March  5.  On  the  2d  the  vessel  went  out  for  her  four  hours'  full-power 
forced-draft  trial,  during  which  time  a  steam  pressure  of  150  pounds 
was  easily  maintained  Avith  an  air  pressure  of  0.62  inch  of  water.  The 
vacuum  in  condensers  was  26.6  inches.  The  port  engine  ran  at  101.7 
revolutions  per  minute,  and  developed  6,127  I.  H.  P.  The  starboard 
engine,  running  at  102.4  revolutions  per  minute,  developed  6,348 
I.  H.  P. ;  the  collective  I.  H.  P.  being  12,475,  which  gave  a  mean  speed 
for  the  four  hours  of  18.4  knots.  The  designed  power  was  12,000  I.  H. 
P.,  and  the  speed  17.5  knots. 

On  the  following  day  the  eight  hours'  natural-draft  trial  was  com- 
menced, and  this  trial  was  also  satisfactory,  as  with  0.2  inch  air  jjres- 
sure  a  mean  steam  pressure  of  148  pounds  was  kept  up,  and  the 
engines  developed  a  collective  I.  H.  P.  of  10,248.  The  starboard  engine, 
with  93.9  revolutions,  developed  5,047  I.  H.  P.,  and  the  port  engine, 
with  94.6  revolutions,  developed  5,201  I.  H.  P.  The  mean  speed  on 
the  trial  was  15.8  knots;  but  record  was  only  taken  by  log,  which  is 
often  far  from  reliable. 

On  the  next  day  the  vessel  started  the  thirty  hours'  coal  consumption. 
On  this  trial,  with  a  mean  collective  I.  H.  P.  of  6,193,  the  coal  consumed 
per  I.  H.  P.  per  hour  amounted  to  1.51  pounds.  The  mean  steam  pres- 
sure during  this  trial  was  146  pounds,  the  vacuum  26.6  inches.  The 
starboard  engine,  running  at  81.5  revolutions,  developed  3,116  I.  H.  P., 
and  the  port  engine,  running  at  81.1  revolutions,  developed  3,077  I.  H.  P. 

TERRIBLE   14,200-TO\   CRUISER. 

(Page  15,  No.  XIII;  39,  No.  XIV.) 

The  conditions  of  trial  of  the  Terrible  were  a  run  of  thirty  consecu- 
tive hours  of  continuous  steaming  at  5,000  I.  H.  P.,  a  similar  run  at 
18,000  I.  H.  P.,  and  a  iinal  run  of  eight  hours,  four  of  them  being  at 
22,000  I.  n.  P.,  and  the  remaining  four  at  25,000  1.  H.  P. 

The  first  of  these  trials,  viz,  the  stipulated  one  at  5,000  H.  P.,  was 
successfully  completed  on  the  evening  of  August  6,  the  mean  power 
actually  realized  being  5,1105  this  being  generated  by  14  of  the  48  Belle- 
ville boilers  in  the  ship,  the  steam  pressure  varying  from  200  pounds  to 
220  pounds  per  square  inch.  On  this  trial,  which  commenced  at  11  a.  m. 
on  the  5th  of  August,  four  runs  were  made  over  the  measured  mile  in 
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Stokes  Bay.  Tlie  power  developed  by  the  engines,  which  were  run  at 
64^  revolutions  a  niinutej  gave  the  ship  a  mean  speed  of  13.4  knots  per 
hour. 

On  the  morning  of  August  7  the  Terrible  left  Spithead  for  the  thirty 
hours'  trial  at  18,000  H.  P.  Getting  under  way  at  6  a.  m.,  by  9 
o'clock  the  engines  were  making  98  revolutions  a  minute,  and  indi- 
cating 19,000  H.  P.;  but  it  was  found  that  the  slide  valve  of  the  star- 
board intermediate  cylinder  required  adjustment,  and  as  this  could  not 
be  done  at  sea  the  ship  was  run  into  Plymouth  Sound  to  carry  out 
the  necessary  alteration  at  anchor.  On  a  closer  inspection,  however,  it 
was  found  that  the  defects  developed  could  not  be  satisfactorily  cor- 
rected, and  that  it  would  be  necessary  for  the  Terrible  to  return  to 
Portsmouth. 

The  ship  accordingly  left  Plymouth  Sound  on  the  morning  of  August 
11,  20  out  of  her  48  boilers  only  being  used.  With  the  engines  making 
about  50  revolutions  a  minute,  and  the  vessel  a  speed  of  12  knots,  the 
ship  reached  Portsmouth  on  the  following  morning,  no  further  defects 
being  developed  on  the  passage.  While  the  necessary  repairs  to  the 
engines  were  being  carried  out,  it  was  decided  by  the  Admiralty  to 
make  an  addition  of  10  feet  to  the  length  of  the  vessel's  funnels;  and 
as  a  greater  heat  than  was  anticipated  had  been  experienced  in  the 
uptakes  of  the  boilers  it  was  decided  at  the  same  time  to  lag  them  with 
silicate  cotton,  this  being  carried  up  to  the  level  of  the  upper  deck. 
The  necessary  alterations  to  the  intermediate  slide  valves  of  the  main 
engines  and  the  lengthening  of  the  boiler  funnels  having  been  satis- 
factorily effected,  the  Terrible  again  left  Spithead  to  undergo  the  18,000 
H.  P.  thirty  hours'  trial,  it  having  been  decided  by  the  Admiralty  to 
forego  the  repetition  of  the  5,000  H.  P.  trial  successfully  completed  on 
August  6. 

At  starting  on  this  trial  the  water  draught  of  the  vessel  was  26  feet 
1  inch  forward  and  28  feet  10  iuches  aft,  the  steam  pressure  in  the  boil- 
ers being  223^  pounds  per  square  inch.  Three  runs  were  made  on  the 
measured  distance  between  Dodman  Point  and  Rame  Head,  the  mean 
revolutions  of  the  engines  being  102.7  per  minute,  and  the  horse-power 
developed  18,493  indicated.  The  speed  realized  by  this  power  was 
practically  21  knots  per  hour.  Fine  weather  was  experienced  during 
the  first  part  of  the  run  down  channel,  but  later  on,  when  off  Portland, 
there  was  a  sudden  fall  in  the  barometer,  with  heavy  squalls,  which 
prevailed  throughout  the  night.  This,  however,  had  but  little  effect  on 
the  ship,  as  she  maintained  her  speed  and  horse-power  until  some  dis- 
tance from  Scilly,  when  she  was  put  about  so  as  to  get  on  the  measured 
course  on  the  Cornish  coast  by  daylight.  During  the  whole  of  the  run 
the  engines  worked  admirably  and  no  difficulty  was  experienced  in 
maintaining  an  ample  supply  of  steam  from  the  boilers. 

The  18,000  H.  P.  trial  of  the  ship  and  engines  having  been  a  com- 
plete success,  the  remainder  of  the  day  was  utilized  in  sweeping  the. 
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boiler  tubes  and  getting  the  engines,  etc.,  ready  for  the  full-power 
trials  on  the  following  day.  Accordingly,  shortly  after  8  a.  m.  the  next 
morning,  the  Terrible  left  Plymouth  Sound,  and  in  doing  so  showed  the 
great  facility  with  which  so  large  a  ship  could  be  manoeuvred  through 
a  iiarrow'  waterway  wiieu  fitted  with  twin  screws,  these  being,  as  iu  the 
case  of  the  Poiverful  and  in  accordance  with  recent  Admiralty  experi- 
ments, made  to  revolve  inward. 

A  short  time  after  getting  under  way  full  power  was  attained,  and  in 
the  first  four  hours  of  the  trial  three  runs  were  made  over  the  meas- 
ured course  of  23  knots,  during  w^hich,  with  a  pressure  of  229.6  pounds 
per  square  inch  of  steam  in  the  boilers  and  a  mean  vacuum  in  con- 
densers of  2G  inches,  the  engines  making  a  mean  of  112  revolutions  a 
minute,  the  I.  H.  P.  realized  was  12,515  in  the  starboard  and  13,057  in 
the  ijort  engines,  or  a  total  of  25,572,  the  mean  speed  of  ship  being  22.4 
knots  an  hour. 

Eame  Head,  the  eastern  limit  of  the  measured  course,  being  reached, 
the  remaining  four  hours  of  the  run,  at  22,000  H.  P.,  was  commenced, 
the  course  being  laid  direct  for  Spithead.  With  the  ship  drawing  the 
same  water  as  on  the  i)revious  four  hours,  and  with  a  steam  pressure 
of  225  pounds  m  the  boilers,  the  indicated  power  developed  by  the 
engines,  which  were  running  at  a  mean  of  108.8  revolutions  a  minute, 
was  10,962  in  the  starboard  and  11,320  in  the  port,  or  a  total  of  22,282. 

The  coal  consumi^tion  in  the  5,000  H.  P.  trial  of  the  Terrible^  which 
was  made  before  the  funnels  were  lengthened  and  boilers  lagged,  was 
2.27  pounds  per  indicated  horse-power  per  hour.  This  was  with  sixteen 
boilers  only  lighted.  On  the  18,000  H.  P.  trial,  with  all  boilers  in  use, 
the  consumption  dropped  to  1.7  pounds.  No  record,  how^ever,  was 
taken  on  the  full-power  trials,  but  the  experience  gained  in  the  stoke- 
holds showed  that  with  a  steam  pressure  of  229.6  pounds  and  112  revo- 
lutions of  the  engines  a  mean  speed  of  ship  of  22.4  knots  was  attained, 
the  power  developed  being  25,572. 

In  the  Poiverful,  on  the  same  trials,  the  speed  of  ship  was  21.8  knots, 
with  114  revolutions  of  the  engines  and  25,886  H.  P.  From  tbe  fore- 
going details  it  will  be  seen  that  the  speed  attained  by  both  ships 
has  proved  to  be  beyond  the  expectation  of  Sir  W.  H.  White,  their 
designer,  as  on  their  first  trials  the  Terrible  realized  13.3  knots  with 
64.5  revolutions,  and  the  Poicerful  14.34  knots  with  68.3  revolutions. 

On  the  18,000  H.  P.  trials  identical  speeds,  over  the  measured  dis- 
tance, were  attained  by  both  ships,  the  Poicerful^  however,  taking 
18,677  H.  P.  to  give  the  same  result  that  the  Terrible  attained  with  177 
H.  P.  less.  The  most  trustworthy  test  at  this  power  was  made  by  the 
Terrible  in  a  straight  run  from  St.  Catherines  to  the  Lizard,  when  a 
speed  was  maintained  of  21.03  knots. 

There  is  a  difference  in  the  design  of  the  propellers  of  the  two  ships, 
but  there  is  the  further  diff'erence  that,  whereas  the  propellers  of  the 
Poiverful  are  made  of  Admiralty  gun  metal,  Messrs.  Thomson  have, 
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in  the  TerrihJej  used  Parson's  manganese  bronze,  whereby  it  became 
possible  to  reduce  the  tbickiiess  of  the  blades  considerabl}' and  give 
their  surfaces  a  fine  polisb,  thus  mucli  diminishing  the  loss  due  to  i>ro- 
peller  resistance  proper. 

ISIS,  5,600-TOX  CRUISER,  TALBOT  TYPE. 

The  /,s'i,v,  a  second-class  cruiser  of  350  feet  leugth,  21  feet  beam,  and 
5,600  tons  at  20  feet  G  inches  draught,  completed  her  official  trials  in 
February,  1897,  in  the  North  Sea.  She  ^yas,  like  the  DitZo,  built  by  the  Lon- 
don and  Glasgow  Shipbuilding  and  Engineering  Company,  Limited, 
who  have  received  the  order  to  build  another  ship  of  the  same  type,  but 
Avith  lielleville  boilers  to  work  at  300  pounds,  as  compared  with  155 
pounds  in  the  case  of  the  Isis.  The  result  is  a  change  in  the  iiroportions 
of  tbe  cylinders.  The  Isis  has  three  cylinders,  33  inches,  49  inches,  and 
71  inches  in  diameter,  respectively.  The  new  shii),  named  the  Ili/acinth, 
has  engines  Avith  four  cylinders — one  26  inches,  one  12  inches,  and  two  18 
inches  in  diameter — the  piston  stroke  in  the  Isis  being  39  inches,  and  in 
the  new  ship  30  inches,  the  latter  to  insure  that  the  engines  will  be  under 
the  i)rotective  deck.  The  new  ship's  engines,  with  natural  draft,  will 
develop  10,000  I.  H.  P.,  which  is  in  excess  of  full  power  of  the  old  ships 
and  is  greater  by  nearly  2,000  I.  H.  P.  than  the  natural-draft  result  of 
the  Isis.  The  weight  of  boilers  is  less,  being  in  the  new  ships  470  tons 
and  in  the  Isis  and  her  sister  shi^)  519  tons,  while  all  the  machinery 
weighs  in  the  new  ships  870  tons  and  in  the  Isis  and  Dido  900  tons. 
But  to  turn  again  to  the  results  of  the  trials:  The  full  power  works  out 
to  18  I.  H.  P.  per  ton  of  boilers  and  10.91 1.  H.  P.  per  ton  ot  machinery. 
With  1^  inches  of  forced  draft  the  power  was  to  be  9,600  I.  H.  P.  The 
actual  pressure  was  only  1  inch,  and  the  power  9,840  I.  H.  P.  This  full- 
power  trial  was  run  on  February  20, 1897.  The  mean  steam  pressure  was 
118  pounds,  and  the  vacuum  on  the  starboard  engine  27.9  inches  and  on 
the  port  engine  27.9  inches.  The  total  power  indicated  varied  between 
10,160  and  9,700.  The  half-hourly  readings  from  the  starboard  engine 
showed  a  maximum  of  4,958  I.  H.  P.  for  143.4  revolutions,  and  a 
minimum  of  4,874  I.  H.  P.  for  142.7  revolutions.  The  highest  power  in 
the  case  of  the  port  engine  was  5,168  and  115  revolutions,  and  the 
lowest  4,730  I.  H.  P.  for  143  revolutions.  The  mean  power  for  starboard 
engine  was  4,914  I.  H.  P.  and  for  port  4,926  I.  H.  P.,  the  revolutions 
being,  respectively,  144  and  146  i^er  minute.  It  may  be  added  that  of 
the  mean  power  in  the  case  of  the  starboard  engine  the  high-pressure 
cylinder  contributed  1,635,  the  intermediate  1,661,  and  the  low-pressure 
1,615,  while  with  the  port  engine  the  powers  were  1,611,  1,615,  and 
1,697,  respectively. 

There  was,  unfortunately,  no  method  of  determining  the  speed  of 
the  ship  on  a  set  course ;  but  the  mean  result  of  two  patent  logs  was 
21.2  knots;  and  here  it  may  be  noted  that  the  Dido,  for  a  mean  of  115.2 
revolutions  and  9,863  I.  H.  P.,  got  21.1  knots.  The  Isis  was  at  a  mean 
draught  of  20  feet  6  inches  and  the  weather  was  fine,  the  wind  being 
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of  force  4.  The  natural  draft  trial  was  on  February  19.  Tlie  weather 
was  fiue,  but  liazy.  During  the  eight  hours  the  total  power  iudieated 
varied  between  8,214  and  8,291  I.  H.  P.  The  variations  in  the  port 
engine  were  between  1,057  and  4,153  I.  H.  P.,  the  revolutions  being  from 
135.8  to  137.  In  the  case  of  the  starboard  engine  the  maximum  power 
was  4,206  for  136  revolutions  and  the  minimum  power  4,060  I.  H.  P. 
for  135  revolutions.  The  speed  ^YSiS  19.8  knots.  The  boilers  worked 
all  right,  and  at  no  time  did  the  air  pressure  in  the  stokehold  exceed 
0.48  inch,  while  the  mean  was  0.41  inch.  The  mean  steam  pressure 
at  the  boilers  was  149  pounds  per  square  inch,  while  the  vacuum  in 
the  case  of  the  starboard  engine  was  27.7  inches,  and  in  the  port  engine 
28.5  inches.  The  mean  revolutions  of  the  starboard  engine  were  135 
and  the  ijower  4,121  I.  H.  P.,  and  of  the  port  engine  137  revolutions 
and  4,087  I.  H.  P.,  giving  together  8,208  I.  H.  P.,  while  the  contract 
required  8,000  I.  H.  P.  It  is  interesting  to  recall  that  the  sister  ship 
Dido  developed  on  the  corresponding  trial  8,339  I.  H.  P.  for  a  mean 
of  136.7  revolutions,  the  starboard  engine  giving  4,111  and  the  port 
engine  4,228  I.  H.  P.,  Awhile  the  highest  power  recorded  was  8,500  H.  P. 
The  thirty  hours'  consumption  trial  was  run  on  February  22  and  23. 
The  results  were  as  follows :  Draught  of  water  forward,  19  feet  4  inches . 
aft,  21  feet  3  inches;  speed  of  shii),  17.5  knots;  steam  pressure  in  boil- 
ers, 145  pounds  per  square  inch;  vacuum  in  condensers,  26.8  starboard, 
26.5  port;  revolutions  per  minute,  116.5  starboard,  119.2  port;  mean 
I.  H.  P.,  2,441  starboard,  2,484  port;  total,  4,925;  consumx)tion  of  coal 
per  I.  H.  P.  per  hour,  1.60  pounds;  total,  236,548  pounds.  Throughout 
the  trials  the  machinery  gave  every  satisfaction. 

GUy  TRIALS. 
TERRIBLE,  14,200-TO>"  CRUISER. 

(Page  15,  No.  XIII;  39,  No.  XIV.) 

The  Terrible^  cruiser,  Oapt.  W.  H.  Fawkes,  left  Spithead  on  January 
16,  1897,  for  the  east  end  of  the  Isle  of  Wight  to  carry  out  her  gun 
trials,  under  the  direction  of  E.  F.  Jeffreys,  who  was  accompanied  by 
Lieutenant  Murray- Ay nsley  and  Lieutenant  Drury-Lowe,  of  the  Excel- 
lent. The  Maxims  had  been  fired  on  the  14th,  when  the  trials  were 
suspended  on  account  of  the  fog.  On  the  16th  four  rounds  were  fired 
from  each  of  the  3-pounders  carried  in  the  military  tops,  after  which 
the  same  number  of  rounds  was  fired  from  each  of  the  sixteen  12- 
pound  ers.  Four  rounds  were  fired,  at  various  degrees  of  elevation,  from 
a  6-inch  R.  F.  G.  in  the  foremost  upper-deck  casemate,  and  a  similar 
number  from  the  corresponding  gun  on  the  main  deck,  but  only  two 
rounds  were  fired  from  each  of  the  remaining  ten  6-inch  guns.  The 
chief  interest,  however,  lay  in  trying  the  mountings  of  the  9.2-iuch 
guns,  one  of  which  is  carried  forward  and  the  other  aft. 

These  wire  guns  are  of  the  mark  YIII  pattern,  and  are  carried  on  the 
mark  lY  pattern,  central  pivot  mounting,  which  is  the  latest  invention 


185 

of  the  kind  at  VToolwicli.  and  it  is  the  first  time  that  the  electric  form 
of  motor  has  beeu  exclusively  adopted,  though  the  work  may  be  done 
by  manual  labor  as  an  alternative.  The  motor  is  controlled  by  a  patent 
liquid  brake,  actuated  by  turning  a  handwheel.  By  turning  the  latter 
the  brake  action  is  entirely  taken  off  or  put  on.  the  same  handwheel 
actuating  the  switch.  Thus,  when  the  gun  requires  many  degrees  of 
ti^aining.  the  handwheel  is  at  once  set  hard  over  and  the  mounting 
commences  to  train  at  full  speed.  As  the  sights  approach  the  target 
the  handwheel  is  turned  back,  slowing  down  the  motion.  When,  how- 
ever, the  sights  are  nearly  on  the  target  in  the  first  instance,  the  hand- 
wheel  is  only  given  a  turn  sufiicient  to  start  the  motor  at  slow  speed. 
The  gun  is  mounted  on  a  barbette  and  protected  by  a  shield,  and  both, 
barbette  and  shield  are  composed  of  6  inches  of  nickel  steel.  There  are 
in  all  four  motors,  two  being  employed,  either  together  or  singly,  for 
training  the  gun,  another  for  actuating  the  shell  carrier,  and  another 
for  hoisting  the  ammunition.  The  shield,  turntable,  and  gun  weigh  65 
tons,  and  the  shell  carrier,  loaded  with  55  rounds,  13  tons.  The  main 
advantages  claimed  for  the  new  process  are  si^eed  and  simplicity,  seeing 
that  it  takes  only  ten  seconds  to  bring  the  ammunition  up  from  a  depth 
of  60  feet  and  thirty  seconds  for  opening  the  breech  and  loading, 
whereas  it  takes  two  men.  by  manual  labor,  thii^ty-two  seconds  to  hoist 
uj)  the  ammunition.  It  was  intended  to  subject  both  guns  to  a  severe 
trial,  in  order  to  ascertain  the  effect  of  concussion  on  the  shij).  pro\ision 
having  been  made  for  firing  at  extreme  elevation,  extreme  depression, 
and  at  various  bearings,  but  only  one  round  could  be  discharged  from 
the  foremost  gun,  as  a  snowstorm  came  on  and  shut  out  the  horizon. 

VESSELS  EEFIIIIXG. 

Galatea. — Six-inch  E.  F.  guns  to  be  substituted  for  breechloaders. 

Leander. — E.  F.  gtins  have  been  substituted  for  breechloaders. 

Ajax. — Has  undergone  an  extensive  refit,  and  has  been  stiiDi)lied  with 
an  armament  of  B.  L.  and  E.  F.  guns. 

Aretliusa. — E.  F.  guns  substituted  for  breechloaders. 

Dreadnaught. — Extensive  refi.t  and  new  boilers. 

Hotspur. — Thoroughly  overhauled  and  repaired.  Two  6-inch  E.  F. 
guns  substituted  for  the  two  6-inch  B.  L.  guns,  and  to  have  six  new 
12-pounder  E.  F.  guns. 

Ediiiburgli. — To  have  6-inch  E.  F.  guns  in  place  of  the  6-inch  B.  L. 
guns. 

Fortli  and  Thames. — To  have  6-inch  E.  F.  guns  in  place  of  6-iuch 
breechloaders. 

Mersey, — Having  important  alterations  made  in  her  internal  fittings, 
and  being  provided  with  6  inch  E.  F.  guns  in  lieu  of  breechloaders. 

BaJeigli. — Eefit  is  to  include  a  new  upper  deck  and  the  substitution 
of  eight  6-inch  E.  F.  guns  for  the  same  number  of  7  inch  muzzle-loaders^ 
and  extensive  alterations  and  rei^au-s  in  the  machinery. 
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Bellona. — Eefit  iuclades  new  water- tube  boilers  by  Thornycroft. 
Salamander. — To  liave  au  extensive  refit,  including  new  water-tube 
boilers. 

VESSELS  STRUCK  FROM  THE  LIST. 

Ruby,  Conquestador,  Vengeance,  Bacchante,  Canada,  Grampus,  Trin- 
comalee,  Unryalus;  torpedo  boats  Nos.  2,  5,  and  13. 

TORPEDO  BOATS  AUTHORIZED  AND  BUILDING. 

JExpress,  torpedo  boat  destroyer  of  about  350  tons,  building  at  Birk- 
enhead by  Laird  Bros.,  to  have  a  speed  of  33  knots,  with  10,000  I.  H.  P. 

Armament. — One  12-pounder,  five  6-pounders  and  3-pounders,  and 
two  Whitehead  torpedo  tubes. 

The  Express  is  one  of  fifteen  building  by  the  same  firm,  the  others 
being  30-knot  destroyers  of  300  tons  displacement. 

300-TON  DESTROYERS  LAUNCHED. 

Panther,  Bittern,  Angler,  Seal,  Leopard,  Oypsy,  Flying  Fish,  Ariel, 
Osprey,  Fawn,  Violet,  Flirt,  Zebra,  Wolf,  Fairy. 

STEAM  TRIALS. 

The  following  torpedo-boat  destroyers  of  300  tons  have  had  steam 
trials,  with  results  as  follows,  being  the  mean  of  six  runs  over  the 
measured  mile:  Thrasher,  30.34  knots;  Fame,  30.155  knots;  Bat,  30.7 
knots;  Whiting,  30.42  knots;  Star,  31  knots;  Griffon,  30.03  knots; 
Foam,  30.1  knots;  Earnest,  30.19  knots;  Chamois,  30.33  knots;  Crane, 
30.56  knots. 

GREECE. 

VESSELS  REFITTED. 
PSARA,  4,885-TOlV  BATTLESHIP. 

The  Psara  has  been  refitted  at  La  Seyne,  Toulon,  and  undergone 
important  alterations  of  masts  and  battery. 

Armament. — Three  lO.C-inch  B.  L.  guns,  original;  five  5.9-inch  E.  F. 
guns  of  36  calibers,  mounted  in  the  central  redoubt,  one  on  upper  and 
four  on  lower  deck;  one  3.94-inch  R.  F.  gun  on  the  bow;  eight  65-milli- 
meter;  four  87-millimeter  of  old  armament,  which  are  intended  to  be 
removed  and  replaced  by  four  of  47-millimeter;  twelve  37-millimeter 
revolving  guns  mounted  on  the  superstructure  and  newly  installed 
mast  platforms. 

The  foremast  was  cut  off  and  now  forms  a  short  military  mast,  with 
a  single  top,  in  which  are  mounted  two  37-millimeter  and  two  47-milli- 
meter guns.  The  mainmast  was  lowered  about  6  feet  with  its  top, 
which  still  mounts  four  37-millimeter  guns.  The  mizzenmast  has  also 
been  cut  down,  and  another  military  top  or  platform  added.    The  upper 
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top  has  two  37-millimeter  guns  and  one  projector;  tlie  lower  top  lias 
two  47-millimeter  and  two  37-millimeter  guns. 

The  sister  ships  Spetzdi  and  Hydra  were  to  undergo  similar  altera- 
tions, but  were  recalled  on  the  outbreak  of  the  w^ar. 

ITALY. 

NAVAL  BUDGET. 

The  vote  for  new  construction   for  1897-98  has  been   reduced  to 

$3,890,000. 

VESSELS  LA  VNCHED. 

AMMIRAGLIO  DI  ST.  BOX,  9,S00-TOX  BATTLESHIP. 

This  vessel  was  launched  at  Venice  on  April  29, 1897.  She  was  over 
five  years  on  the  stocks. 

Dimensions. — Length,  341  feet  6  inches;  beam,  69  feet  4  inches; 
draught,  24  feet  9  inches;  displacement,  9,800  tons. 

Frotection, — Complete  nickel-steel  belt,  varying  in  thickness  from  9.8 
inches  to  3.9  inches. 

The  barbettes  are  9.8  inches  thick,  while  the  redoubt  and  conning 
tower  are  6  inches  thick. 

Armament. — Four  10  inch  B.  L.  guns,  two  in  each  barbette;  eight 
6  inch  E.  F.  guns  in  the  redoubt;  eight  4.7-inch  R.  F.  guns;  four 
6-pounders,  and  about  twenty  machine  guns.  Five  torpedo  tubes  are 
fitted. 

There  are  two  sets  of  triple-expansion  engines  and  twelve  cylindrical 
boilers,  designed  for  9,000  I.  H.  P.,  natural  draft,  giving  an  estimated 
speed  of  16  knots,  which  is  expected  under  forced  draft  to  rise  to  13,500 
I.  H.  P.,  18  knots. 

STEAM  TRIALS. 
CALABRIA,  2,442-T0>  CRUISER. 

This  vessel  had  a  full-speed  steam  trial,  making  14.5  knots  under 
natural  draft,  and  16.4  knots  under  forced  draft,  with  4,094  I.  H.  P. 

JAPAN. 

PROGRAM  OF  CONSTRUCTION. 
(Page  69,  No.  XT.) 

It  is  reported  that  the  present  cabinet  has  increased  the  number  of 
first-class  cruisers  in  the  building  xerogram  from  four  to  six,  and  the 
tonnage  to  9,200  instead  of  7,500  each,  with  better  protection.  Two  of 
these  powerful  cruisers  are  to  be  built  during  the  first  period  of  expan- 
sion and  four  during  the  second. 

With  regard  to  the  construction  of  the  new  vessels,  it  is  reported 
that  the  Japanese  intend  to  build  one  of  the  first-class  cruisers  at  home, 
and  to  procure  from  abroad  four  battleships,  five  first-class  cruisers, 
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three  second-class  cruisers,  a  torpedo  depot  ship,  and  a  number  of  tor- 
pedo-boat destroyers  and  torpedo  boats.  Ah^eady  orders  have  been 
given  for  two  battleshii:)S,  in  addition  to  the  Fuji  and  Yashima,  one  on 
the  Thames  and  one  on  the  Clyde.  One  first-class  cruiser  has  been 
ordered  in  France  and  one  in  Germany,  two  second  class  cruisers  in 
United  States,  and  one  in  England  from  Armstrong  &  Co. 

VESSELS  BUILDING,   ORDERED,  OR  PROPOSED. 
BATTLESHIP. 

It  is  reported  that  a  battleship  similar  to  the  Jupiter^  14,900  tons, 
has  been  ordered  by  the  Japanese  Government  to  be  built  on  the 
Clyde. 

SHIKISHI5IA,  14,850-TON  BATTLESHIP. 

(Page  36,  No.  XVI,  Part  II.) 

The  battleship  building  by  the  Thames  Ironworks  and  Shipbuilding 
Company  has  received  the  name  of  SMMshima. 

Dimensions:  Length  between  perpendiculars,  400  feet;  lengtli  over 
all,  438  feet;  beam,  75  feet  6  inches;  draught  of  water,  27  feet  3  inches; 
displacement,  14,850  tons;  coal  capacity,  700  tons. 

Protection. — There  will  be  a  continuous  belt  of  armor  from  stem  to 
stern. 

Over  the  central  part  of  the  ship  this  belt  will  be  9  inches  thick  and 
8  I'eet  2  inches  deep,  but  it  decreases  at  the  ends  of  the  vessel  from 
7  inches  in  thickness  to  4  inches.  Above  this  lower  belt  amidshij^s — 
that  is,  between  the  barbettes — is  another  belt  of  6-inch  armor,  which 
extends  as  high  as  the  main  deck.  The  length  of  this  belt  is  250  feet. 
At  the  ends  of  the  space  there  are  curved  transverse  bulkheads  of 
14-inch  armor.  These  bulkheads  extend  from  the  protective  to  the 
main  deck.  In  this  way  a  com^Dlete  citadel  250  feet  long  is  formed. 
The  barbettes,  as  will  be  seen,  are  arranged  somewhat  differently  to  the 
plan  generally  adopted,  they  being  contained  within  the  curved  bulk- 
heads. They  are  protected  by  14-inch  armor  with  4-inch  teak  backing, 
and  rise  to  a  height  of  4  feet  above  the  upper  deck.  Between  the  main 
and  upper  decks  screen  bulkheads  are  also  worked,  and  extend  from 
the  barbettes  to  the  ship's  side.  There  is  a  continuous  armored  deck 
extending  from  stem  to  stern.  It  is  3  inches  thick  in  the  fiat  part  and 
5  inches  thick  on  the  slopes,  but  tapers  toward  the  ends.  It  rises 
from  the  lower  edge  of  the  armored  belt  to  a  height  of  3  feet  above  the 
water  line.  The  construction  is  on  the  usual  double-bottom  system, 
the  double  bottom  connecting  with  water-tight  flats  at  the  ends  of 
the  vessel,  thus  carrying  the  double  bottom  jjractically  to  the  ends 
of  the  ship. 

The  main  armament  consists  of  four  12-inch  40-caliber  guns,  two 
being  in  each  barbette.  There  are  eight  6-inch  quick-firing  guns  on 
the  main  deck  and  six  more  on  the  ui:)per  deck.  These  are  all  above 
the  side  armor,  and  are  therefore  placed  m  separate  casemates  having 
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6-iiicli  armor.  These  casemates  can  be  made  into  water-tight  cham- 
bers. There  are  also  twenty  12-ponnder  quick-firing  guns  on  the  upper 
deck  and  eight  47-milliraeter  quick-firing  guns  on  the  upper  and  main 
decks  and  io  the  military  tops.  There  are  also  four  47-millimeter 
quick-firing  guns  on  the  bridges  and  upper  works.  There  are  five 
18- inch  torpedo  discharges,  one,  which  is  protected  by  armor,  being  in 
tlie  stern. 

The  steering  of  the  vessel  will  be  effected  by  steering  gear  on  Cam- 
eron's self-regulating  principle,  worked  by  steam  steering  engines^  in 
duplicate,  as  a  x^reventive  in  case  of  the  possible  failure  of  one  set,  the 
controlling  gear  being  on  Messrs.  Brown's  telemotor  principle,  control- 
ling the  helm  from  pilot  house,  forward  bridge,  after  pilot  house  and 
bridge,  and  from  the  i^rotective  deck  forward. 

The  propelling  machinery  of  the  new  ship,  which  will  be  of  14,500 
I.  H.  P.,  will  be  supplied  and  fitted  by  Messrs.  Humphrys,  Tennant  & 
Co.,  of  Deptford,  and  will  consist  of  two  complete  sets,  in  separate 
engine  rooms,  of  three-cylinder  triple-expansion  twin-screw  engines, 
the  diameters  of  the  cylinders  being  34  inches,  53  inches,  and  84  inches 
for  high,  intermediate,  and  low  pressure,  respectively,  with  a  piston 
stroke  of  48  inches.  They  will  be  supplied  with  steam  by  25  of  the 
latest  type  of  Belleville  boilers,  having  an  aggregate  heating  surface  of 
40,000  square  feet. 

The  ship  will  be  lighted  throughout  by  electricity,  the  installation 
consisting  of  four  sets  of  combined  engines  and  dynamos,  three  of  400 
amperes  and  80  volts  each  and  one  of  200  amperes  and  80  volts,  the 
latter  of  the  direct-current  type,  ^ine  hundred  incandescent  lamps 
of  16  candlepower  each  will  be  provided  for  lighting  saloons  and 
cabins,  store,  engine,  and  boiler  rooms,  magazines  and  coal  bunkers, 
etc.  Six  search  lights,  each  of  20,000  candlepower,  having  mirrors  24 
inches  in  diameter,  will  also  be  provided. 

The  complement  of  boats  carried  by  the  new  battleships  will  be  four- 
teen, and  will  include  two  50-foot  vedette  boats,  fitted  with  the  Thames 
Ironworks  water-tube  boilers;  one  42-foot  launch,  and  one  30-foot  steam 
pinnace,  each  of  which  will  carry  Whitehead  torpedoes  and  be  fitted 
for  mining  and  countermining. 

The  new  ship  will  have  a  complement  of  men  and  officers  to  the 
number  of  741,  which  will  include  an  admiral  and  thirty-eight  officers. 
The  contract  time  for  the  completion  of  the  vessel  has  been  fixed  at 
twenty-seven  months. 

VESSELS  LA  UNCHED. 

TAKASAGO,  4,160-TON  CRUISER. 

On  May  11,  1897,  there  was  launched  from  the  Walker  Shipyard  of 
Messrs.  Sir  W.  G.  Armstrong,  Whitworth  «&  Co.  the  cruiser  Talmsago, 
which  is  being  built  to  the  order  of  the  Japanese  Government.  The 
Takasago  is  the  same  type  of  vessel  as  the  Yoshino.     Her  length  is 
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360  feet;  breadth,  46  feet  6  inches;  mean  draught,  17  feet;  displace- 
ment, 4,160  tons.  Her  armament  will  consist  of  two  8-inch  E.  F.  guns, 
ten  4.7-inch  R.  F.  guns,  twelve  12-pounder  R.  F.  guns,  six  2^-pounder 
E.  F.  guns,  and  five  torpedo  tubes.  The  Talmsago  has  a  protective 
deck  extending  over  the  whole  length  of  the  ship,  1.75  to  4.5  inches  in 
thickness,  and  the  conning  tower  is  of  steel,  and  is  3  inches  thick. 

STEAM  TRIALS. 
FUJI,  12,450-TOJV  BATTLESHIP. 

(Page  71,  No.  XV.) 

The  Japanese  battleship  Fuji,  built  at  the  Thames  Ironworks,  and 
engined  by  Messrs.  Humphreys,  Tennant  &  Co.,  went  out  for  her  offi- 
cial trials  in  March.  The  first  day's  trial,  for  six  hours'  steaming,  made 
off  the  Thames  on  March  18  over  a  10-knot  course  with  oj)en  stoke- 
holds, gave  a  mean  speed  of  16.937  knots  with  10,200  I.  H.  P.  The 
second  day's  trial,  for  full  speed,  gave  a  mean  speed  of  18.655  knots  with 
14,100  I.  H.  P.,  the  vessel  being  down  to  her  deep-load  draught.  The 
steering  gear  was  supplied  by  Messrs.  Davis  &  Co.,  and  put  the  helm 
from  hard  over  to  hard  over  in  sixteen  seconds. 

The  principal  dimensions  of  this  fine  ship,  which  is  an  improvement 
upon  the  Admiral  class  of  the  British  navy,  she  having  an  additional 
deck  forward  and  aft  of  the  citadel,  giving  8  feet  more  height  of  free- 
board and  providing  excellent  quarters  for  officers  and  crew  well  above 
water,  are  as  follows:  Length  between  perpendiculars,  374  feet;  length 
over  all,  406  feet  6  inches;  molded  breadth,  73  feet;  depth  to  top  of 
keel  i)late,  44  feet  9  inches;  mean  water  draught,  26  feet  3  inches,  and 
displacement,  12,450  tons. 

She  was  designed  by  Mr.  G.  C.  Mackrow,  naval  architecct  to  the 
Thames  Ironworks  Company,  and  her  keel  plate  laid  on  September  1, 
1894.  The  time  for  her  completion  was  originally  to  have  been  five  years 
from  the  date  of  signing  the  contract  for  construction,  but  the  war  with 
China  having  broken  out,  this  was  subsequently  shortened  to  thirty- 
three  months. 

The  Fuji  is  constructed  on  the  bracketed  frame  system,  with  wing 
passages  on  each  of  her  sides  for  coal  stowage  if  required.  She  has  a 
cellular  double  bottom,  and  is  of  steel  throughout,  her  ram,  stem,  stern, 
and  rudder  posts,  with  propeller-shaft  brackets,  being  malleable  steel 
castings.  Bilge  keels  to  counteract  any  rolling  tendency,  about  2  feet 
6  inches  wide,  are  fitted  on  both  her  sides  for  about  half  her  length. 
The  side  armor  consists  of  two  belts  of  Harvey ed  steel  armor  plate 
extending  for  226  feet  of  her  length  amidships,  the  lower  belt  being 
8  feet  wide — 5  feet  below  and  3  feet  above  the  load  water  line — 18 
inches  thick  at  the  middle  and  14  inches  at  the  ends,  and  the  u})per 
belt — for  the  protection  of  the  citadel  or  gun  battery — 7  feet  wide  and 
4  inches  thick,  both  belts  being  backed  with  teak,  to  which  they  are 
substantially  bolted,  bringing  up  the  thickness  of  the  ship's  sides  at 
these  i^arts  to  22  inches. 
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The  Fuji  lias  four  principle  decks,  viz,  main,  protective,  upper,  and 
lower  decks.  The  protective  deck,  which  is  of  steel  2^  inches  thick  in 
the  middle,  is  at  the  level  of  the  top  of  the  lower  armor  belt,  and  is 
flat  athwartships  for  the  length  of  that  belt;  at  its  ends  it  is  continued 
at  a  lower  level  both  forward  and  aft,  terminating  at  the  bow  in  a 
powerful  ram.  The  battery  or  citadel,  whose  length  equals  that  of  the 
main  armor  belt,  and  whose  sides  protect  the  whole  of  the  machinery 
space,  has  built  at  both  of  its  ends  a  barbette  of  the  usual  pear-shaped 
form  in  plan,  armored  with  Harveyed  steel  plate,  which  is  14  inches 
thick  between  the  main  and  upper  deck  and  9  inches  thick  down  to 
the  protective  deck,  on  which  it  stands.  To  protect  the  guns  in  the 
battery  from  a  raking  fire,  screens  of  6-inch  steel  armor  run  across 
the  ship  at  both  its  ends  on  the  main  and  lower  decks.  Over  the  rear 
end  of  the  forward  barbette  there  is  an  armored  conning  tower  plated 
with  14-inch  Harveyed  steel,  and  in  a  similar  position  on  the  aft  barbette 
a  director  tower,  having  3 -inch  armor  of  the  same  material. 

The  armament  of  the  Fuji,  the  whole  of  which  has  been  supplied  by 
Messrs.  Sir  W.  Armstrong  &  Co.,  of  Elswick,  consists  of  two  12-inch 
breech-loading  49-ton  wire  guns,  40  calibers  in  length,  in  each  barbette; 
six  6-inch  quick-firing  guns,  three  on  each  side,  also  40  calibers  long, 
on  the  upper  deck,  protected  by  heavy  steel  shields;  four  6-inch  similar 
guns,  two  on  each  side,  in  casemates,  protected  with  6-inch  nickel  steel 
armor  on  the  main  deck;  twenty  3-i)0under  Hotchkiss  quick-firing  guns 
distributed  on  main  deck,  bulwarks,  and  bridges;  and  four  similar  2J- 
pounder  guns  placed  in  the  tops.  The  12-inch  or  barbette  guns,  the 
height  of  w^hose  muzzles  above  the  load-water  line  is  25  feet,  have  an 
arc  of  fire  of  240  degrees;  the  two  forward  and  two  aft  6-inch  guns  of 
90  degrees  before  and  60  degrees  abaft  the  beam,  and  the  two  6-inch 
guns  amidshii)s  an  arc  of  120  degrees,  or  60  degrees  before  and  60 
degrees  abaft  the  beam.  The  casemates  for  the  6-inch  guns  in  the  bat- 
tery are  made  water-tight,  with  hinged  doors,  and  have  6-inch  nickel 
armor  on  their  fronts  and  2-inch  steel  plating  at  their  backs,  giving 
great  protection  to  the  gun  crew  from  splinters  or  other  debris. 

In  addition  to  the  gun  armament  there  are  five  18-inch  torpedo  tubes, 
one  above  water  and  four  submerged.  The  ammunition  for  serving  the 
guns  in  the  barbettes,  battery,  etc.,  is  stored  in  magazines  and  shell 
rooms  located  on  the  platform  deck  in  the  lower  part  of  the  ship,  for- 
ward of  the  boiler  rooms  and  aft  of  the  engine  rooms.  Vertical 
armored  hoists  or  shafts  lead  up  from  them  to  the  interior  of  the  bar- 
bettes at  the  rear  or  breech  ends  of  the  heavy  guns,  and  connecting 
these  hoists  at  the  level  of  the  lower  deck  and  on  either  side  of  the  ship 
are  ammunition  passages,  with  separate  hoists,  for  serving  with  ammu- 
nition the  6-inch  guns  in  the  battery  on  the  main  and  upper  decks. 

The  propelling  machinery  of  the  Fuji  consists  of  two  independent 
sets,  in  separate  engine  rooms,  of  three  cylinder  triple-expansion 
screw  engines.     They  are  designed  to  develop  14,000  I.  H,  P.  on  trial 


192 

with  moderate  forced  draft  to  the  boilers,  which  are  of  the  ordinary 
cylindrical  marine  type,  ten  in  number,  single-ended,  each  having  four 
corrugated  furnaces,  and  designed  for  a  working  i)ressure  of  155  pounds 
per  square  inch.  The  boilers  are  placed  in  four  separate  water-tigiit 
boiler  rooms,  two  on  each  side  of  the  ship,  three  being  fitted  in  each 
forward  boiler  room  and  two  in  each  after  one.  Simplicity  of  design 
is  the  i:)revailing  feature  in  the  propelling  engines  of  the  Fuji^  the  whole 
of  the  working  parts  being  very  accessible  and  fitted  in  the  same  sub- 
stantial way  as  those  supplied  by  their  makers  to  the  British  Admiralty. 
With  the  one  exception  of  having  a  piston  stroke  of  3  feet  9  inches 
instead  of  4  feet  3  inches,  they  are  identical  with  the  engines  fitted  by 
the  same  firm  on  board  the  British  first-class  battleship  Prince  George. 

The  diameters  of  the  cylinders  are  40  inches,  59  inches,  and  88  inches 
for  high,  intermediate,  and  low  pressure,  respectively,  with  a  j)iston 
stroke  of  45  inches.  The  crank  shafts,  which  are  in  three  parts  and 
interchangeable,  are  of  hollow  steel,  15f  inches  in  diameter  in  the  bear- 
ings, with  crank  x)ins  16J  inches  diameter  and  18  inches  long.  The 
tunnel  and  stern  shafting  is  also  of  hollow  steel,  the  former  being  14| 
inches  and  the  latter  15|  inches  diameter.  Each  set  of  engines  drives 
a  four-bladed  screw  propeller  17  feet  G  inches  diameter  and  19  feet 
pitch.  The  engine  cylinders  are  each  supported  by  two  forged- steel 
columns  on  the  front  or  starting  side  of  the  engines,  and  at  the  back 
by  cast- steel  frames  of  box  form,  which  carry  the  piston-rod  guide  bars. 
Each  engine  has  one  air  pump  18  inches  diameter,  driven  off  the  low- 
pressure  cylinder  crosshead.  There  are  two  main  condensers,  with  a 
total  cooling  surface  of  13,500  square  feet,  the  circulating  water  for 
which  is  supi)lied  by  four  centrifugal  pum^DS  having  impellers  3  feet 
10  inches  diameter,  each  capable  of  delivering  1,200  tons  of  water  per 
hour,  and  so  arranged  as  to  clear  the  ship  of  water  in  case  of  flooding 
or  other  emergency.  Between  the  two  main  engine  rooms  of  the  ship, 
which  have  each  a  se^jarate  fore-and-aft  water-tight  bulkhead  amid- 
ships, there  is  a  space  about  9  feet  in -width,  which  is  utilized  for  engi- 
neers' workshops  and  storerooms.  The  coal-bunker  capacity  provided 
in  the  ship  is  equal  to  1,200  tons,  but  at  her  normal  load  draught  700 
tons  only  are  carried.  The  coal  protection  in  the  side  bunkers,  which 
extend  the  whole  length  of  the  machinery  space,  averages  about  10  feet 
in  thickness. 

Accommodation  for  the  executive  officers  of  the  Fuji,  which  is  intended 
for  a  flagship,  is  provided  on  the  main  deck,  the  admiral's  quarters 
being  at  the  extreme  after  end,  his  saloon,  which  is  a  capacious  apart- 
ment— 30  feet  athwartships  by  15  feet  fore  and  aft — looking  out  onto 
the  stern  gallery  or  walk.  Forward  of  this  saloon  are  the  ward  and 
dining  rooms,  the  latter  being  25  feet  fore  and  aft  and  34  feet  broad; 
and  still  farther  forward,  on  either  side  of  the  ship,  are  the  officers' 
cabins.  In  connection  with  the  fitting  of  these  apartments,  and  in  con- 
sequence of  the  disastrous  effects  of  shell  fire  from  machine  guns,  as 
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evideDced  iu  the  late  war  with  China,  all  woodwork  is  substituted 
wherever  possible  by  steel  or  other  metal.  The  bulkheads  dividing  the 
officers'  cabins  are  of  corrugated  galvanized  sheet  steel,  the  paneling 
being  japanned  in  colors,  which  was  done  by  native  artists.  The  crew 
are  berthed  in  the  fore  part  of  the  ship,  there  being  mess  accommoda- 
tion for  the  entire  ship's  company — about  600  m^n — at  one  sitting. 

The  Fuji  has  two  military  masts,  with  two  tops  to  each,  the  lower 
ones  being  for  fighting  purposes  and  the  upper  ones  for  search  lights 
and  signaling.  She  has  also  two  funnels.  The  masts  are  fitted  with 
steel  derricks  for  lifting  in  and  out  the  heavy  boats.  Thirteen  boats 
in  all  will  be  carried,  and  will  include  two  56-foot  torpedo  vedette  boats 
of  British  admiralty  type,  a  42-foot  steam  launch,  a  30-foot  steam  pin- 
nace, two  30-foot  cutters,  a  28- foot  life  cutter,  a  30-foot  and  a  27- foot  gig, 
with  a  27- foot  lifeboat,  a  dingey,  and  a  balsa  life  raft.  The  vedette 
boats  are  fitted  to  carry  two  fish  torpedoes  in  dropping  gear  and  a 
2J-pounder  Hotchkiss  gun  in  the  bow.  The  42-foot  launch,  the  32-foot 
pinnace,  and  each  of  the  30-foot  cutters  also  carry  a  2J-pounder 
Hotchkiss  gun  in  the  bow. 

TORPEDO  BOATS  BUILDING,   ORDERED,   OR  PROPOSED. 

The  Japanese  Government  has  ordered  four  torpedo-boat  destroyers 
of  Yarrow,  to  have  a  guaranteed  speed  of  31  knots. 

Two  torpedo-boat  destroyers  were  ordered  of  Thornycroft,  having  275 
tons  displacement  and  5,500  I.  H.  P.,  with  a  speed  of  30  knots. 

Five  seagoing  torpedo  boats  have  been  ordered  of  ^ormand  «fe  Co., 
Havre. 

Seven  torpedo  boats  are  reported  to  be  building  for  the  Japanese 
Government  by  Schichau,  at  Elbing,  Prussia. 

NETHERLANDS. 

VESSELS  LAUNCHED. 
ZEELAND,  3,839-TOlV  CRUISER. 

(Page  51,  No.  XIV.) 

The  protected  cruiser  Zeeland,  the  third  of  three  sister  ships,  was 
launched  at  Flushing  on  March  20,  1897. 

NORWAY. 

VESSELS  LA  UNO  BED. 
TORDFTVSKJOLD  AND  HARALD  HAARFAGRE,  3,437-TOjV  COAST-DEFENSE  VESSELS. 

(Page  75,  No.  XV.) 

These  vessels  were  launched  from  the  shipyard  of  Armstrong,  Whit^ 
worth  &  Co.,  the  former  on  March  18,  1897,  and  the  latter  on  January 
4, 1897,  and  are  similar  in  all  respects.     These  vessels  are  built  of  steel. 
1716— No.  16,  pt.  4 13 
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Dimensions. — Lenatli. -SO  feet;  beam.  48  feet  Cinches:  drauslit.  16 
feet  6  inches;  displacement,  3,437  tons. 

They  liave  an  armor  belt  6.5  feet  wide,  extending  over  about  170  feet 
of  their  length,  with  a  thickness  of  7  inches.  The  belt  is  terminated 
by  7-inch  transverse  bulkheads.  They  also  have  a  protective  deck  of 
2-inch  steel,  extending  from  end  to  end,  below  which  are  the  machinery, 
magazines,  and  steering  gear.  The  coal  bunkers  are  situated  at  the 
sides,  part  being  above  the  protective  deck,  these  bunkers  when  lull 
adding  materially  to  the  water-line  protection  of  the  ships.  Space  is 
provided  for  400  tons  of  coal,  but  -00  tons  will  be  carried  on  the  normal 
draft. 

The  armament  of  these  vessels  is  comi)osed  entirely  of  Elswick  E.  F. 
guns,  and  is  as  follows:  Two  8-inch  guns  with  heavy  shields,  mounted 
in  6-inch  armored  barbettes,  one  forward  and  one  aft  on  the  upper  deck, 
each  with  considerable  arcs  of  training:  six  4. 7-inch  E.  F.  guns,  placed 
on  the  upper  deck  broadsides,  two  iiring  right  ahead,  two  right  astern. 
and  two  on  the  beam:  six  12-pounder  E.  F.  guns:  six  1.5-pounder  E.  F. 
guns,  p)laced  in  the  most  advantageous  positions:  and  in  addition  they 
carry  two  submerged  torpedo  tubes. 

The  engines  are  of  sufficient  power  to  give  a  speed  of  10  knots  with 
natural  draft. 

PORTUGAL. 

VJESSELS  BriLDIXG,   OEDEEED,   OE  FEOFOSED. 
TWO  l.S00-TO>  CRUISERS. 

'  (Page  13,  Xo.  XVI.  Part  I.) 

Two  protected  comi^osite  cruisers  of  1.800  tons  are  to  be  built  for  the 
Portuguese  Government  by  the  Forges  et  Chautiers  de  la  Mediterraiiee. 
at  Havre. 

The  following  will  be  the  dimensions  and  characteristics:  Length, 
246  feet  j  beam,  35  feet  6  inches,  draught.  14  feet  3  inches;  armament 
(Canet  E.  F.),  two  5.9  inch,  four  4.7  inch,  and  eight  1.8  inch,  on  pivot 
mounts  with  shields;  two  machine  guns,  and  one  torpedo  tube.  The 
ammunition  hoists  will  be  worked  by  electricity.  Protection  will  be 
given  by  transverse  water-tight  compartments  and  a  1.5  inch  steel 
deck,  surmounted  by  a  double  cofferdam  rising  3  feet  above  the  water 
line.  Three-cylinder  vertical  triple-expansion  engines  of  2,650  H.  P., 
driving  two  screws,  will  be  supplied  by  two  sets  of  boilers  on  the  Xor- 
mand  and  Sigaudy  principle.  The  natural-draft  speed  is  to  be  15  knots. 
The  cruisers  will  carry  main  and  mizzen  topmasts,  with  square  and  fore- 
and-aft  sails. 

RAIXHA  d' AMELIA,  l,66»-TO-\  CRUISER. 

This  vessel  is  to  be  built  at  Lisbon,  after  tbe  designs  of  the  French 
engineer  Croneau. 

Dimensions. — Length.  246  feet;  beam,  36  feet:  draught.  14  feet  8 
inches. 
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Two  vertical  triple-exi)ansioii  engines,  designed  to  develop  3,000 
I.  H.  r.  witli  natural  draft  and  4,500  I.  II.  P.  witli  forced  draft,  give 
speeds,  respectively,  of  10  knots  and  17.5  knots.  The  radius  of  action 
is  to  be  4,200  miles  at  a  speed  of  10  knots. 

Armament— Four  5.9-incli  II.  F.  guns,  four  3.94-inch  K.  F.  guns, 
two  47-millimeter  and  four  macliine  guns,  with  two  torpedo  tubes. 

The  complement  Avill  be  250  men. 

4,100-TOX  CKUISER. 

A  protected  cruiser  of  4,100  tons  and  14,500  I.  H.  P.  is  building  at 
Elswick  by  Armstrong  &  Co.  The  armored  deck  is  4.5  inches  thick 
on  the  slopes.  The  armament  is  to  be  four  0-inch  and  eight  4.7-inch 
K.  F.  guns  of  45  calibers,  twelve  3-pounders,  six  1-pounders,  and  four 
Maxim  guns.  There  are  five  torj^edo  tubes,  three  being  submerged. 
Tlie  engines  are  by  Hawthorne,  Leslie  &  Co.,  and  the  boileis  of  the 
Yarrow  type  to  give  a  speed  of  22  knots.  She  is  to  be  finished  by 
May,  1898. 

RUSSIA. 
NAVAL  BUDGET. 

The  amount  voted  for  new  construction  for  the  year  1897-98  is 
$7,668,277,  which  is  more  than  $2,000,000  less  than  the  preceding  year. 

VESSELS  BUILDING,   ORDERED,   OR  PROPOSED. 
TWO  12,840-TOX  BATTLESHIPS. 

Two  first-class  battleships  of  12,840  tons  are  to  be  laid  down  this 
year.  Of  these,  one  is  expected  to  be  ready  for  launching  in  1898  and 
the  other  in  1900. 

8,880-TOX  BATTLESHIP. 

A  new  barbette  battleship  is  to  be  laid  down  at  Mcolaieft".  The  new 
vessel  is  to  be  similar  to  the  Rostislav.  Length,  341  feet 5  beam,  66.5 
feet;  draught,  24  feet.  The  engines  are  to  l>e  of  8,500  I.  H.  P.,  and 
the  speed  16  knots.  She  will  have  two  barbettes,  each  with  two 
12-inch  guns. 

4,000-T0>'   COAST-DEFEXSE  VESSEL. 

A  coast-defense  vessel  of  4,000  tons  displacement  is  to  be  laid  down 
in  the  summer  of  1897. 

STEAM  TRIALS. 
TRI  SVIATETELIA,  10,600-TO\  BATTLESHIP. 

(Page  68,  No.  XIII;  38,  No.  XVI,  Part  II.) 
This  vessel  had  a  twelve  hours'  successful  full-sx^eed    orial.     She 
attained  a  speed  of  18  knots.    The  contract  called  for  only  16  knots. 

VESSELS  LOST. 
GAAGUT,  6,590-TO\  BATTLESHIP. 

Eeported  wrecked  in  Gulf  of  Finland.     Total  loss. 
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TOJRPEDO   BOATS. 

Torpedo  boat  ^o.  134,  Pernow  type,  was  launched  at  tlie  Newsky 
Mechanical  Works. 

SPAIN. 

VESSELS   BUILDIXG,   OB  I)  EI!  EI),   OB   PBOPOSED. 
ISABEL  LA   (ATOLICA,  3,000-TOX  CRUISER. 

The  Spanish  residents  of  Xorth  and  South  America  propose  to  build 
a  3,000-ton  cruiser  for  the  Spanish  navy,  to  cost  about  $1,400,000,  and 
to  be  called  Isabel  la  Catolica. 

RIO  DE  LA  PLATA,  1,775-TON  CRUISER. 


A  cruiser  of  1,775  tons  displacement  is  to  be  built  in  Havre,  France, 
by  subscription  of  the  Spanish  colonies  of  the  Rio  de  la  Plata.  The 
protective  deck  is  to  be  1-J  inches  thick  on  the  slopes.  She  is  to  have 
a  speed  of  18  knots  with  natural  draft  and  20  knots  with  forced  draft. 
The  armament  is  to  consist  of  six  3.94-inch  R.  F.  guns,  six  2.95-inch 
R.  F.  guns,  and  two  37-millimeter  automatic  machine  guns.  The  cost 
will  be  about  $600,000  without  armament.  The  armament  is  to  be 
made  in  Spain.  The  vessel  is  to  be  constructed  under  the  supervision 
of  the  minister  of  marine.  The  vessel  is  to  be  called  the  Eio  de  la 
Flat  a. 

REIXA  REGENTE,  o,300-T0N  CRUISER. 

(Page  86,  No.  XV.) 
The  keel  of  this  cruiser  was  laid  in  March,  1897,  at  Ferrol,  on  the 
building  slip  from  which  the  Cardenal  Cisneros  was  launched.     She  is 
to  be  sheathed  and  coppered.     The  boilers  are  to  be  of  the  Belleville 
tyi:)e,  improved. 

AL:ttOXTE  AND  CORCUERA. 

Two  small  gunboats  have  recently  been  built  at  Oavite,  Luzon,  to 
guard  Lake  Lauao,  in  the  Island  of  Mindanao,  Philippines. 

Dimensions. — Length,  90  feet  Cinches;  beam,  24  feet  6  inches;  mean 
draught,  3  feet  8  inches;  speed,  10  knots;  175  I.  H.  P. 

Armament. — Two  small  R.  F.  guns,  one  at  each  end  of  the  suj^erstruc- 
ture,  and  some  smaller  guns  in  broadside. 

VESSELS  LA  UNCHED. 
MARQUES  DE  LA  VICTORIA  AND  DON  ALVARO  DE  BAZAN,  823-TON  TORPEDO  CRUISERS. 

(Page  74,  No.  XIII;  86,  No.  XV.) 
These  two  torpedo  cruisers  were  launched  in  March. 

CARDENAL  CISNEROS,  7,000-TON  CRUISER. 

(Page  50,  No.  X;  85,  No.  XV.) 
This  armored  cruiser  was  launched  March  19, 1897,  at  Ferrol.     She  is 
similar  to  the  Princesa  de  Asturias  and  Cataiuna. 
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STEAM  TRIALS. 
ALFONSO  XIII,  4,800-TOIV  CRUISER. 

(Page  51,  No.  XI.) 
This  cruiser  lias  completed  lier  steam  trials  and  joined  the  fleet  at 
Port  Mahon.     It  is  reported  that  the  speed,  with  natural  draft,  was 
16  knots. 

CARLOS  V,  9,089-TO\   CRUISER. 

(Page  50,  No.  IX;  60,  No.  XIV.) 
This  first-class  armored  cruiser  has  completed  her  steam  trials.  The 
average  speed  for  six  hours  was  18.25  knots,  with  88  to  90  revolutions, 
and  a  boiler  pressure  of  110  pounds.  The  5.5  inch  E.  F.  guns  and 
mounts  also  had  a  satisfactor}^  trial  with,  maximum  charges.  The 
11-inch  guns  and  mounts  are  not  yet  in  place. 

CRISTOBAL  COLO\,  G,840-TO\  CRUISER. 

(Page  65,  No.  XV.) 

This  cruiser  is  a  sister  shi^D  to  the  Argentine  cruiser  Jose  Garibaldi 
(p.  19,  IsTo.  XVI,  Part  II),  and  built  by  the  same  firm,  Ansaldo,  of 
Genoa.  There  is  a  slight  difference  in  the  battery,  and  the  Colofi  has 
21  Niclausse  boilers,  while  the  Garibaldi  has  cylindrical  boilers. 

Dimensions. — Length  between  i^erpendiculars,  328  feet 5  beam  G0.7 
feet;  draught,  23.3  feet. 

Protection. — Com])lete  water-line  belt  8.2  feet  wide  and  5.9  inches 
thick  throughout  the  length  of  the  citadel,  and  tapering  to  2.75  inches 
at  the  ends.  The  citadel  rises  above  the  belt  amidships  to  the  level  of 
the  main  deck  and  is  the  full  length  of  the  engine  and  boiler  spaces. 
It  protects  the  6-inch  R.  F.  guns,  ammunition  hoists,  torpedo  tubes, 
communication  tubes,  etc.  It  is  from  1.7  inches  to  6  inches  thick  on 
both  ends  and  sides.  The  barbette  shields  are  1.7  inches  thick.  TLie 
protective  deck  is  from  1.18  inches  to  1  inch  thick,  and  extends  the 
whole  length  of  the  ship.  The  ceiling  of  the  citadel  is  1.96  inches 
thick.     The  armor  is  not  face  hardened. 

Armament. — Two  254-millimeter  (10-inch)  guns  mounted  singly  in  two 
barbettes,  one  forward  and  orie  aft  on  main  deck,  with  arc  of  fire  of 
about  270  degrees;  ten  6-incli  R.  F.  guns  in  broadside  in  central 
armored  citadel,  five  eacli  side  (two  of  these  can  fire  ahead  and  two 
astern);  six  4.7-inch  R.  F.  guns,  protected  by  steel  shields,  on  the  main 
deck  (two  of  these  can  fire  ahead  and  two  astern).  The  forward  10-inch 
gun  and  one  of  the  6-inch  guns  are  not  yet  aboard. 

The  secondary  battery  is  composed  of  ten  57-millimeter,  ten  37-milli- 
nieter,  and  two  machine  guns,  distributed  on  the  decks  and  in  the 
military  tops.  There  are  five  under-water  torpedo  tubes  (Schwarzkopf), 
two  in  each  side  in  the  citadel  on  the  berth  deck  and  one  astern. 

There  are  three  search  lights,  two  15.75-inch  and  one  29.5-inch. 

The  engines  are  exactly  like  those  of  the  Jose  Garibaldi.  The  engines 
are  designed  to  develop  6,750  I.  H.  P.  each  with  forced  draft,  and  to 
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give  the  vessel  a  speed  of  10.5  knots.  Tbe  auxiliary  engines,  of  a  total 
of  500 1.  H.  P.,  comprise  six  engines  for  electric  lighting  and  the  working 
of  the  barbettes,  circuhiting  pumps,  ventilators,  etc. 

The  boilers  are  of  the  Niclausse  system,  twenty-four  in  number,  in 
groui)S  of  six,  with  four  independent  fire  rooms.  There  are  two  smoke- 
stacks. The  normal  coal  supply  is  GOO  tons,  but  1,200  tons  can  be 
carried  if  necessary. 

First  steam  trial:  Twelve  boilers,  4,000  I.  H.  P.  On  April  10,  1897, 
the  Colon  steamed  with  twelve  boilers,  and  during  six  hours  developed 
1,700  I.  H.  P.,  making  75  turns  and  a  speed  of  15  knots. 

Second  steam  trial:  Ax:>ril  13,  the  other  twelve  boilers,  with  same 
result. 

Third  steam  trial :  April  28,  with  all  tires  lighted,  full  power,  natural 
draft;  speed  obtained  during  four  hours'  run,  19.35  knots. 

Fourth  steam  trial:  April  30,  with  all  boilers,  natural  draft,  full 
power;  mean  speed,  19.G  knots.     At  times  the  si^eed  exceeded  20  knots. 

This  trial  was  so  satisfactory,  the  speed  exceeding  by  one-tenth  of  a 
knot  the  speed  required  under  forced  draft,  that  the  forced-draft  trial 
Avas  omitted.  The  speed  of  the  Jose  Garibaldi  under  the  same  condi- 
tions was  1.3  knots  less,  and  this  gain  in  the  Colon  is  attributed  to  the 
boilers  alone. 

Coal  consumx)tion  trial:  May  4,  with  all  boilers,  the  mean  speed 
obtained  was  18.3  knots,  with  a  coal  consumption  of  1.62  pounds  per 
I.  H.  P.  per  hour  for  eight  hours. 

The  coal  used  in  these  trials  was  from  the  French  mines  of  I^oeux, 
made  into  bricks,  which  facilitated  the  measurements. 

The  firing  in  all  the  trials  was  performed  by  Italians,  who  were  firing 
for  the  first  time  not  alone  Niclausse  boilers,  but  water-tube  boilers  of 
any  kind. 

VESSELS  REFITTING. 

PELAYO,  9,900-TON  BATTLESHIP. 

(Page  40,  No.  XVI,  Part  II.) 

The  necessary  repairs  are  comx)leted,  but  has  not  received  new  boilers 
or  guns,  which  are  to  be  placed  aboard  later. 

VITTORIA,  7,2.50-TON  BROADSIDE  BATTLESHIP. 

(Page  41,  No.  XVI,  Part  II.) 

Pepairs  not  completed.     Received  new  boilers. 

NUMANCIA.     . 

(Page  41,  No.  XVI,  Part  II.) 
licpairs  not  completed.     Old  boilers  have  been  removed. 

(JENEUAL  VALDEZ,  1,600-TON  STEAMER. 

Being  prepared  for  armament,  the  money  for  which  has  been  appro- 
priated. 

URANIA,  1,000-TON  STEAM  YACHT. 

To  be  used  as  a  dispatch  vessel.  Money  for  armament  has  been 
appropriated. 
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TORPEDO  BOATS. 
AUDAZ,    400-TON   TORPEDO-BOAT   DESTROYER. 

This  destroyer  was  launched  by  the  Clydebank  Engineering  and 
Shipbuilding  Company  at  Clydebank  on  February  6,  1897.  She  is 
similar  to  the  Furor  and  Terror  {\}.  42,  ^o.  XVI,  Part  II),  but  of  greater 
tonnage  and  designed  to  be  2  knots  faster.  She  will  carry  the  same 
armament.     She  is  reported  to  have  had  a  satisfactory  official  trial. 

OSADO,  400-T0\   TORPEDO-BOAT   DESTROYER. 

This  destroyer  was  launched  at  Clj^debank  on  March  16,  1897.  Has 
not  had  official  trial.     She  is  in  all  respects  similar  to  the  Audaz, 

DESTRUCTOR,  450-TO>    TORPEDO  BOAT   DESTROYER. 

This  destroyer  is  receiving  four  new  !N"ormand  boilers  in  place  of  the 
old  cylindrical  boilers,  at  Thomsons',  Clydebank. 

SWEDEN. 

VESSELS  LAUNCHED. 
EDJERN  AND  JARXAN,   670-TON   TORPEDO   CRUISERS. 

These  two  small  torpedo  cruisers  have  been  launched  in  Sweden. 

Dimensions. — Length,  223  feet  4  inches;  beam,  27  feet  3  inches;  dis- 
placement, 670  tons;  two  engines,  developing  4,000  I.  H.  P.  and  a 
speed  of  19  knots. 

Armament, — Two  4.7-inch  R.  F.  guns,  four  57-millimeter,  and  one 
torpedo  tube. 


IX. 

NOTES  ON  ORDNANCE  AND  ARMOR. 


By  Ensign  W.  D,  Brothertox,  United  States  Navy, 
Staff  InteUigence  Officer. 


GUXS  AND  MOUXTS 

>EW  CA>ET  R.  F.  GUXS  FOR  THE  GREEK  XAYT. 

The  Greek  armored  vessels  Hydra^  Spetzia,  and  Psara  were  built  in 
] 888-89  by  the  Societe  des  Forges  et.Chantiers.  Each  ship  was  armed 
with  three  27-centimeter  (lO.G-mch)  and  three  15-centimeter  (5.9-inch) 
guns.     At  that  time  E.  F.  guns  of  medium  caliber  had  not  yet  come  in. 

Two  years  ago  the  Greek  minister  of  marine  desired  to  increase  the 
power  of  resisting  torpedo  attack  by  supplementing  the  existing  arma- 
ment by  the  addition  of  E.  F.  guns  of  small  caliber  and  flat  tra,iectory. 
To  this  end  lie  ordered  Canet  10-centimeter  and  65-millimeter  guns  of 
50  calibers  length.  It  was  decided  that  each  of  the  three  ships  should 
receive  one  10-centimeter,  firing  forward,  and  eight  65-millimeter  guns. 
M.  Levidis,  the  minister  of  marine,  gave  the  order  at  the  beginning  of 
1896  to  begin  the  supplementary  armament  of  the  Fsara,  and  in  Sep- 
tember that  of  the  two  other  ships  was  also  ordered.  The  guns  of  the 
Fsara  have  been  delivered,  and  have  given  excellent  results.  The  fol- 
lowing description  of  these  pieces  has  been  received :  The  10-centime- 
ter gun  discharges  a  13-kilo  (28.7-pound)  projectile,  and  the  65-milIimeter 
gun  one  of  4  kilos  (8.8  pounds).     Fixed  ammunition  is  used. 

The  following  are  the  principal  features  in  the  mountings:  The 
10-centimeter  guns  are  all  of  identical  pattern,  and  consist  of  the 
following  parts  {see  figs.  1  and  3):  (1)  A  gun  tube  extending  for  the 
entire  length  of  the  ])iece,  and  carrying  the  screw  box;  (2)  a  jacket  on 
the  breech  end  (H  H  in  figure)  to  which  is  connected  the  recoil  brake 
piston;  (3)  a  hoop  strengthening  the  forward  part  of  the  gun.  I  he 
breecli  gear  is  of  the  Canet  E.  F.  system,  and  is  worked  by  a  single 
motion.  It  comprises  (1)  the  breech  screw  with  interrupted  threads 
pierced  in  its  center  by  the  firing  tube;  (2)  the  bracket  which  supports 
the  screw  while  the  breech  is  open;  (3)  the  mechanism  for  working 
the  breech  and  for  the  extraction  of  the  cartridge,  providing,  by  the 
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simple  movement  of  a  lever  from  left  to  right,  the  following  succes- 
sive movements — the  rotation  of  tlie  screw,  the  withdrawal  with  ex- 
traction of  cartridge,  and  the  rotation  round  the  vertical  axis  of  the 
bracket,  with  liiial  ejection  of  the  cartridge;  (4)  the  tiring  mechanism, 
with  hand  lever  worked  by  the  pointer,  or  ''No.  1,''  and  the  safety  gear. 

The  mounting  for  the  10-centimeter  gun  consists  of  the  following 
parts:  (1)  The  carriage  proper,  consisting  of  a  tube  A  A,  inclosing  the 
breech  portion  of  tlie  gun,  acting  as  a  cradle,  and  carrying  near  its 
front,  trunnions  1>.  on  which  the  whole  system  revolves  for  elevation. 
The  recoil  cylinders  0  are  fixed,  running  along  beneath  the  tube,  while 
above  it  lies  a  recuperator,  with  springs  independent  of  the  recoil 
cylinder,  which  provide  for  the  automatic  running  up  of  tlie  gun  after 
discharge;  (2)  the  saddle,  formed  ot  two  cheek  pieces,  in  which  the 
trunnions  rest,  a  bed  connecting  the  trunnion  blocks,  and  a  pivot  enter- 
ing the  bed,  and,  lastly,  the  sighting  gear;  (3)  the  bed  and  truncated 
pedestal  fixed  to  the  deck.  The  bed  has  on  its  upper  extremity  a  collar, 
holding  the  saddle  pivot.  On  this  pedestal  revolves  the  whole  system. 
The  brake  is  of  the  Oanet  construction,  imx:)osing  the  minimum  strain 
on  the  various  parts  of  the  mounting.  The  recovery  of  the  gun  after 
recoil  is  completely  automatic,  and  is  effected  at  all  angles  of  elevation, 
with  the  assistance  of  the  springs.  A  special  arrangement  provides 
for  putting  the  guns  out  of  the  firing  position,  either  immediately  after 
delivering  a  round  or  at  any  other  moment,  by  means  of  hydraulic 
gear.  Elevation  is  iierforined  by  the  pointer,  or  "No.  1,"  by  means  of 
the  winch  or  handwheel  F,  and  an  endless  screw  gearing  on  a  toothed 
sector,  seen  at  J  in  the  engraving  of  the  65-millimeter  gun.  Direction 
is  also  given  by  the  pointer  by  means  of  a  handwheel  and  screw  shaft, 
gearing  on  a  horizontal  toothed  ring  on  the  bed  (Fig.  1 )  where  the  pointer 
is  shown  elevating  with  his  left  hand  and  training  with  his  right.  ■  For 
firing  at  night  electric  lamps  throw  beams  on  the  points  of  the  fore 
and  breech  sights,  the  intensity  being  regulated  as  may  be  desired  by 
a  double  rheostat  commutator.  A  small  hand  pump  serves  at  the  same 
time  for  refilling  the  brake  cylinder,  and  for  i^utting  the  piece  out  of 
the  firing  position.  The  arrangements  for  sighting,  including  the  fore 
and  breech  sights,  are  fixed  on  the  cradle  cylinder,  and  do  not  move 
when  the  gun  recoils,  allowing  thus  of  the  pointer  keeping  his  eye  con- 
stantly in  the  line  of  sight,  which  is  indispensable  for  rapid  fire. 

The  Go-millimeter  gun  mountings  resemble  the  above,  except  that  the 
recuperator  or  recovery  cylinder  is  placed  on  the  side  of  the  cradle,  and 
the  training  gear  is  dispensed  with,  because  training  is  effected  by  the 
shoulder  of  the  pointer,  or  '^No.  1,"  pressing  against  a  long  shoulder 
piece. 

To  sum  up,  the  material  is  very  simple  and  thoroughly  carried  out. 
The  movements  are  easy  and  well  adapted  for  quick  fire.  Further,  a 
glance  at  the  carriages  shows  that  they  are  less  cnmbrous  and  more 
compact  than  carriages  of  the  same  system  of  earlier  type. 
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The  view  of  the  10-centimeter  gun  (fig.  1)  is  a  good  illustration  of  the 
pointer  keeping  his  eye  on  the  line  of  sight  while  the  piece  is  being- 
loaded. 

THE  IMPROVED  MAXIM  AUTOMATIC  GUX. 

(English  patent  specification.) 

The  improved  gun  is  similar  to  the  old  Maxim,  but  instead  of  arrang- 
ing the  barrel  to  recoil  in  the  water  jacket  a  nonrecoiliug  barrel  is  usedj 
which  is  secured  at  each  end  of  the  water  jacket  by  a  water-tight  joint. 

A  gas  cylinder  surrounded  by  a  water  jacket  is  used,  provision  being 
made  for  the  admittance  to  this  cylinder  of  a  portion  of  the  gases  of 
discharge  from  the  barrel,  so  as  to  actuate  a  piston  within  the  said 
cylinder,  and  thereby  operate  the  breech  mechanism  of  the  gun  through 
the  agency  of  suitably  arranged  levers  and  springs. 

The  new  barrel  may  be  fitted  to  the  gun  without  disturbing  the  gas 
cylinder  and  its  connections. 

A  valve  is  fitted  to  the  water  jacket,  which  allows  the  steam  gen- 
erated to  escape  only  at  a  high  pressure,  thus  avoiding  the  frequent 
blowing  off,  which  occurs  when  allowed  to  escape  at  a  low  pressure. 

Fig.  1  is  a  longitudinal  section  of  the  gun,  the  breech  mechanism 
being  removed. 

Fig.  2  is  a  sectional  plan. 

Fig.  3  is  a  side  elevation  of  the  mechanism  on  the  left-hand  side  of 
the  gun. 

Figs.  4,  5,  6,  7,  and  8  are  transverse  sections,  taken,  respectively,  on 
the  lines  1  1,  2  2,  3  3,  4  4,  and  5  5,  of  fig.  1. 

Fig.  9  is  a  view  similar  to  fig.  3. 

Fig.  10  is  a  longitudinal  section  of  the  rear  portion  of  the  gun, 
showing  manner  of  securing  barrel. 

Figs.  11  and  12  are  transverse  sections  taken,  respectively,  on  the 
lines  6  G  and  7  7  of  fig.  10. 

Fig.  13  is  a  detail  sectional  view  of  the  muzzle  end  of  the  gun. 

Like  letters  of  reference  indicate  similar  parts  in  all  the  above  figures. 

A  is  the  barrel ;  B,  water  jacket;  C,  feed  box;  D,  oscillating  lever  for 
operating  the  cartridge  feed;  E,  crank  shaft;  E',  crank;  E%  crank 
arm  outside  the  gun;  F  F,  the  two  side  idates  of  the  casing  inclosing 
the  breech  mechanism;  F',  the  hinged  rear  plate;  G,  lugs  to  which  the 
elevating  device  is  connected;  G',  a  transverse  aperture  to  receive  the 
trunnion  pin. 

The  barrel  A  is  formed  near  its  breech  end  with  a  shoulder  <x,  which 
is  adapted  to  fit  into  a  correspondingly  shaped  socket  ft,  in  a  neck  or 
rearward  extension  B\  with  which  the  water  jacket  is  provided.  The 
barrel  is  also  provided  near  its  breech  end  with  lateral  jtrojections  or 
studs  a'  a',  which  fit  into  corresponding  cavities  formed  in  a  pair  of 
side  bars  a'^  a^.  [See  fig.  0.)  These  side  bars  are  furnished  with  guides 
a^,  by  which  the  breechblock  or  lock  is  guided  in  its  reciprocating 
movements. 
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The  rear  ends  of  these  bars  a^  are  increased  in  thickness  to  form  rec- 
tangular blocks  rt^,  which  enter  end  slots  /  (figs.  1  and  4)  in  the  side 


plates  F.  A  lug  w"  is  formed  on  each  bar  d^.  A  transverse  pin  a^\ 
passing  through  this  lug,  prevents  any  longitudinal  movement  of  the 
side  bars. 

The  crank  shaft  E  is  taper,  and  passes  through  openings  in  the  side 
bars  d\  when  these  latter  are  in  place.  This  tapered  shaft  is  lormed 
with  fiat  portions  e,  and  the  hole  in  the  sleeve  e'  of  the  crank  E'  is 
similarly  shaped,  so  that  when  the  said  shaft  is  passed  through  the 
sleeve,  the  crank  becomes  keyed  to  the  shaft. 

■  Near  the  muzzle  of  tlie  barrel  is  formed  one  or  more  transverse  open- 
ings A',  through  which  some  of  the  gases  escax)e  at  each  discharge, 
entering  the  gas  cylinder  H.  Within  the  gas  cylinder  is  a  piston  h  on 
the  piston  rod  //'.  The  rear  end  of  the  j)iston  rod  is  enlarged,  /^^,  which 
works  between  guides y  on  the  left  hand  side  of  the  plate  F.  This  end 
of  the  rod  is  also  provided  with  a  flat  extension  li-\  having  lugs  h*  pro- 
jecting from  the  inner  surface. 

The  outer  end  of  the  feeding  lever  D  enters  between  these  lugs, 
and  is  thus  actuated  when  the  piston  rod  moves,  tliereby  operating 
the  feed  plate  D'  (figs.  1  and  2)  to  carry  the  cartridge  belt  through  the 
feed  box. 

I  (fig.  3)  is  an  oscillating  lever  ])ivoted  at  i  to  the  left-hand  side 
plate  F.  The  upper  end  of  this  lever  bears  against  the  enlargement 
li^  on  the  piston  rod,  and  its  lower  end  is  connected  by  a  rod  I'  to  a 
tappet  P. 

In  the  discharge  the  gases  entering  the  cylinder  H  act  on  the  pis. 
ton,  and  the  rod  W  is  forced  backward  causing  the  curved  portion  V 
of  the  tappet  to  bear  against  an  arm  F  on  the  crank  shaft,  turning  the 
shaft  and  stretching  a  spiral  spring  I',  one  end  of  which  is  connected 
to  the  lower  arm  of  the  lever  I,  and  the  other  end  to  a  fuse  F,  carried 
by  the  crank  shaft.  F  is  a  stop  which  lies  in  the  path  of  the  arm  F 
and  limits  the  extent  of  the  crank  shaft's  rotation.  The  reaction  of 
the  spring  F  closes  the  breech  and  returns  the  piston  Ii  to  its  firing 
position. 

J  (fig.  8)  is  a  valve  on  the  water  jacket. 

THE  GUX  EXPLOSIOiX  ON  BOARD  THE  8ISS0I  VELIKI. 

A  terrible  accident  occurred  on  board  the  Eussian  battleship  Susoi 
Veliki  on  the  loth  of  March,  while  the  shii)  was  engaged  at  target 
l)ractice  outside  of  Suda  Bay. 

The  Sissoi  Veliki  has  four  12-inch  Aboukoff  guns  of  L/40,  mounted 
in  pairs,  in  balanced  turrets — one  turret  being  forward  aiid  the  other 
aft. 

The  system  of  breech  closure  (Aboukoff)  is  a  modification  of  the 
Canet  principle.  The  continuous  motion  of  a  crank  turns,  withdraws, 
and  swings  the  plug  clear.  The  position  of  a  sleeve  on  a  vertical  spin- 
dle shows  whether  or  not  the  breech  plug  is  locked. 
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Unfortunately,  the  position  of  this  sleeve  for  the  locked  condition  is 
not  the  same  for  both  guns,  being  at  the  bottom  of  the  spindle  for  one 
gun  and  at  the  top  for  the  other,  ^o  safety  device  to  prevent  the  guns 
being  fired  before  the  breech  plug  is  locked  is  fitted.  It  is  readily  seen 
how  a  mistake  could  be  made.  The  sleeves  being  in  the  same  x)osition 
on  both  guns,  one  breech  plug  would  be  locked,  while  the  other  would 
be  simply  closed  and  would  lack  the  one-sixth  of  a  turn  necessary  to 
engage  the  screw  threads. 

The  starboard  gun  of  the  after  turret  was  fired  with  the  breech  plug 
unlocked.  The  plug  was  blown  out,  and,  striking  the  after  wall  of  the 
turret,  made  a  deep  indent.  The  roof  of  the  turret  was  composed  of 
two  plates,  one  0.47  of  an  inch  thick  and  the  other  2  inches  thick. 
This,  being  the  weakest  portion,  was  torn  off  and  sj)lit  into  two  pieces. 
One  fragment  fell  into  the  water  astern  of  the  ship  and  did  no  damage. 
The  other  fragment  was  blown  over  the  mainmast,  struck  the  after 
rail  of  the  bridge,  and  fell  to  the  deck,  killing  15  men,  who  happened  to 
be  standing  there  watching  the  practice.  A  reduced  charge  of  208 
pounds  of  brown  powder  was  used,  and  it  is  thought  that  if  a  full 
charge  had  been  used  the  fragment  would  have  passed  entirely  over 
the  ship. 

Tbe  turret  was  trained  on  the  port  beam  at  the  time. 

The  guns  were  uninjured,  but  the  turret  was  thrown  about  0.98  of  an 
hich  out  of  line  on  its  major  axis  and  about  0.43  of  ari  inch  out  of  line 
on  its  minor  axis.  Eight  of  the  13  men  who  were  in  the  turret  at  the 
time  were  killed. 

TORPEDOES,  TUBES,  AND  FITTINGS. 

ABOVE-WATER  TORPEDO  TUBES. 

It  is  stated  on  good  authority  that  the  Admiralty  have  decided  to 
discontinue  the  practice  of  fitting  ships  with  above-water  discharges 
for  Whitehead  torpedoes.  France  also  has  greatly  reduced  the  num- 
ber of  above- water  tubes  supplied  for  her  latest  ships.  It  has  been 
pointed  out  that  a  serious  disaster  would  happen  on  board  a  ship  if 
her  above-water  tube,  containing  a  loaded  Whitehead  torpedo,  should 
be  struck  by  a  hostile  projectile.  When  torpedoes  were  first  introduced 
into  the  service,  submerged  tubes  were  not  thought  of,  and  as  at  that 
time  no  E.  F.  guns  were  in  use  there  was  little  risk  in  trusting  to 
above-water  tubes  as  a  means  of  torpedo  discharge.  Kow,  however, 
every  war  ship  of  importance,  of  whatever  nationality,  is  furnished  with 
dozens  of  E.  F.  guns,  from  which  a  continuous  fire  would  be  kept  up 
in  close  action,  and  there  is  every  probability  of  an  enemy's  torpedo 
tubes  being  selected  as  the  most  desirable  objects  at  which  to  fire.  The 
weight  of  gun  cotton  in  each  torpedo  varies,  according  to  the  size  and 
type  of  the  weapon,  from  00  pounds  to  330  pounds,  and  the  explosion  of 
such  a  charge  would  cause  greater  destruction  if  it  took  place  in  a  tor- 
pedo tube  than  if  fired  against  the  hull  of  a  ship.  It  has  also  been  found 
by  experience  that  torpedoes  thus  discharged  are  lar  less  reliable  than 
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Rollers  are  fitted  upon  tbe  casing,  to  relieve  the  pressure  upon  the 
torpedo  guide  when  tbe  ship  is  moving  through  the  water. 

A  screw  is  also  provided  to  rig  in  the  torpedo  guide  if  it  fails  to 
return  automatically. 

Thus  the  guide  is  first  ejected  by  the  gas  acting  on  it  externally,  then 
tiic  gas  is  admitted  into  the  guide  and  ejects  the  torpedo. 

The  valve  is  then  closed  automatically,  and  the  return  rush  of  water 
drives  the  torpedo  guide  inboard. 

Fig.  I,  longitudinal  horizontal  section. 

Figs.  II  and  III,  transverse  sections. 

Figs.  IV  and  V  show  screw  withdrawing  gear,  Fig.  V  being  a  section 
on  line  5  and  5,  Fig.  IV.  a  is  the  outer  tube  or  casing.  Z>  is  a  sluice  valve 
at  its  forward  end.  c  is  a  portion  of  ship's  side  to  whicli  the  sluice  valve 
is  fixed,  d  is  a  door  which  closes  tlie  after  end  of  the  tube  of  casing  a. 
This  door  is  opened  for  the  admission  of  the  torpedo,  and  is  closed  and 
locked  gastight  behind  it.  e  is  the  inner  tube  or  torpedo  guide.  For 
half  its  length  it  is  cylindrical  and  it  is  held  in  a  gland  formed  in  the 
casing  at/,  r/  (fig.  I^)  is  hand  gear  to  adjust  tightness  of  gland,  e'  e' 
are  guiding  grooves;  /«,  torpedo.  %  is  door  at  rear  end  of  torpedo 
guide;  it  opens  to  admit  the  torpedo  and  closes  water-tight  behind  it. 
A;  is  a  valve  of  large  area  mounted  on  the  door  %.  A  pair  of  hinges  tend 
to  hold  the  valve  to  its  seat;  the  i^rincii^al  spring  li'  abuts  upon  a  lever 
/  at  one  end,  upon  a  disk  on  the  stem  of  the  valve  at  the  other  end.  m 
is  a  cam-like  bar  on  whicli  the  lever  I  bears;  it  is  fixed  within  the  cas- 
ing a.  The  lever  Z,  when  the  torpedo  guide  travels  forward  within  the 
casing,  moves  as  it  may  be  controlled  by  the  inclines  upon  the  bar  w, 
and  so  the  comi:)ression  of  the  spring  Ix  is  made  to  vary  and  the  valve 
is  allowed  to  open  more  or  less  freely,  e^  is  the  fore  part  of  the  tor- 
pedo guide.  The  after  part  of  this  guide  is  cut  away,  e^  e^  are  holes 
cut  in  the  fore  i:>art  of  the  torpedo  guide.  They  allow  the  water  to 
have  access  to  the  torpedo  before  it  gets  free  of  the  guide,  n  n  are 
rollers  on  the  casing  to  sui:>i)ort  the  torpedo  guide,  t  is  the  combustion 
chamber. 

OBRY'S   ATTACHMENT    FOR   STEERING  TORPEDOES. 

This  mechanism  promises  to  give  to  the  automobile  torpedo  an 
increased  importance  in  warfare. 

M.  Obry,  of  Trieste,  formerly  of  the  Royal  Navy,  and  now  with  the 
Whitehead  Company  of  Fiume,  patented  the  apparatus,  which  aims  to 
limit,  or  to  entirely  do  away  with,  the  lateral  deviations  of  the  torpedo 
during  its  run.  The  mechanism  is  held  secret,  but  the  following  is 
what  is  known  about  it:  It  is  composed,  first,  of  a  gyroscope  actuated 
by  means  of  a  spring — this  spring  is  wound  up  by  a  key  before  the 
toq^edo  is  idaced  in  the  tube  and  is  released  at  the  moment  of  firing; 
second,  of  a  servo  motor  controlled  by  the  gyroscope,  and  third,  of  two 
vertical  movable  rudders,  which  replace  the  two  fixed  rudders  now 
used. 

If  from  any  cause,  interior  or  exterior,  the  torpedo  is  deflected,  the 
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plane  of  the  axis  of  the  gyroscope  is  changed,  causing  the  servo  motor 
to  act  and  the  rudders  to  be  moved  so  as  to  bring*  the  tor^jedo  back  to 
its  original  direction.  Thus,  the  horizontal  projection  of  the  trajectory 
described  by  the  torpedo  during  its  run  will  be  a  sinusoid.  The  weight 
of  the  apparatus  is  very  small,  and  it  can  be  readily  fitted  to  all  White- 
head tori)edoes.  One  disadvantage  of  the  mechanism  is  the  loss  of 
speed  caused  by  the  numerous  changes  of  direction,  but  this  is  more 
than  counterbalanced  by  the  accuracy  obtained. 

Exhaustive  experiments  liave  been  carried  out  by  the  Whitehead 
Company  both  from  fixed  platforms  and  from  torpedo  boats  under  way, 
and  the  results  in  all  cases  have  been  highly  satisfactory.  It  is  well 
known  that  ricochets  with  the  surface  of  the  water  are  prejudicial  to 
accurate  firing.  To  thoroughly  test  the  mechanism  torpedoes  were 
fired  in  such  a  manner  as  to  cause  them  to  ricochet,  and  it  was  found 
that  the  tori)edo  was  in  no  way  deflected.  Many  foreign  governments, 
notably  France,  Italy,  Austria,  and  Japan,  have  secured  the  invention. 

THE  RUSSIAN  POAVDER  (PYROCOLLODIOX). 

The  Russians  have  lately  been  experimenting  with  a  new  powder, 
called  pyrocollodion,  with  remarkable  results.  This  x^owder  is  the  inven- 
tion of  Professor  Mendeleyefi',  who  in  1890  established  a  laboratory  in 
connection  with  the  Russian  admiralty  for  the  purpose  of  experimenting 
with  smokeless  powders.  Pyrocollodion  is  stated  to  be  a  new  form  of 
nitrocellulose,  midway  between  ordinary  gun  cotton,  which  contains 
about  13  per  cent  of  nitrogen,  and  collodion,  which  contains  about  11^ 
per  cent.  Experiments  were  made  in  1892  and  1893,  the  result  of 
which  has  been  its  definite  adoption  in  the  Russian  service. 

At  the  armor-jdate  trials  which  took  place  at  Okhta  toward  the 
latter  end  of  1895  the  mean  velocity  on  impact  of  six  rounds  fired  from 
a  0-inch  gun,  with  projectiles  weighingfrom  87  to  88  pounds,  was  2,580 
foot-seconds.  Two  exceptional  rounds  were  fired  with  velocities  of  2,837 
and  2,891  foot-seconds,  and  the  ordinary  muzzle  velocity  of  this  gun  is 
now  stated  to  be  2, COO  foot-seconds. 

In  November  last  an  8-inch  L/45  Russian  naval  service  gun  drove  its 
projectile  completely  through  one  of  Krupp's  hardened  J  0-inch  steel 
plates,  the  velocity  on  impact  being  2,850  foot-seconds,  and  after  pass- 
ing through  the  plate  700  foot-seconds.  The  muzzle  velocity  of  the 
principal  Russian  naval  guns  now  using  this  powder  has  been  brought 
up  to  2,600  foot-seconds  and  more,  as  may  be  seen  from  the  following 
table: 


Caliber. 


I   Length 
in  caliber. 


12-inch  ... 
10-inch  . . . 
4.72-inch.. 
2.9.53-inch . 
1.85-inch.. 


40 
45 


Weight 
of  shell. 


731 
496 

45 

10.75 


Muzzle 
velocity. 


Ft.  sees. 
2.750 
2,700 
2,600 
2,800 
2,300 
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ARMOR. 

Tlie  English  firms  Jolm  Brown  cS:  Co.,  Oammell  &  Co.,  Yickers, 
and  the  French  iirm  St.  Chamond,  have  pnrchased  the  Krupp  right  of 
manufacture  under  the  new  cementing  process.  Tlie  cost  of  armor 
under  this  process  will  probably  be  higher  than  under  the  Harvey 
process.  All  English  armor  plate  firms  are  now  using  nickel  in  their 
plates. 

GREAT  BRITAIN. 

Firing  trials  of  an  experimental  plate  took  place  on  board  H.  M.  S» 
Kettle  at  Portsmouth  on  September  22,  189G.  The  plate  was  furnished 
by  Messrs.  Cammell,  and  w^as  of  Harveyed  nickel  steel  of  the  following 
dimensions:  8  by  6  feet  by  6  inches.  The  attack  was  with  Holtzer's 
forged  steel  6-inch  projectiles  weighing  100  pounds,  I.  Y.  1,960  foot, 
seconds,  striking  energy  2,665  foot-tons.  Five  shots  were  iired.  Figs- 
I  and  II  show  front  and  back  views  of  plate.  All  shells  were  broken 
up,  leaving  their  heads  embedded  in  plate,  the  point  of  one  projectile 
only  getting  through. 

Firing  trials  of  an  experimental  Harveyed  nickel  steel  plate  were 
held  on  board  H.  M.  S.  Nettle  in  July  — ,  1896.  The  jdate  was  furnished 
by  Messrs.  John  Brown  &  Co.,  Limited,  of  the  Atlas  Works,  Sheffield, 
and  was  of  following  dimensions,  8  by  6  feet  by  6  inches.  Five  6  inch 
Holtzer  projectiles  weighing  100  x)ounds  were  fired,  with  full  charge  of 
48  pounds  EXE  powder,  giving  an  initial  velocity  of  1,960  foot-seconds. 
All  projectiles  were  broken  up,  fragments  of  two  only  very  slightly 
entering  wood  backing.     Only  one  very  slight  crack  was  developed. 

A  successful  trial  of  a  Vicker  plate  took  place  on  board  the  Kettle  at 
Portsmouth,  on  the  19th  of  March,  1897.  The  plate  was  Harveyed 
nickel  steel,  containing  4  per  cent  of  nickel,  and  was  of  the  following^ 
dimensions,  8  by  6  feet  by  6  inches.  Caliber  of  gun  6  inches.  Pro- 
jectile, steel,  A.  P.  Holtzer,  weight  100  pounds.  Charge  48  pounds 
EXE  i^owder.  I.  Y.  about  1,960  foot-seconds.  Distance  of  gun  from 
jdate  30  feet.     Six  shots  in  all  were  fired. 

The  first  shot  was  delivered  near  the  lower  right-hand  corner,  fig.  1. 
The  projectile  broke  uj),  leaving  the  point  embedded  and  apparently 
fused  into  the  plate.  When  the  point  was  jarred  out  by  the  sixth  shot, 
the  depth  of  the  indent  was  found  to  be  2J  inches.  There  was  slight 
scaling  around  the  point  of  impact.  At  the  back  was  a  bulge  If  inches 
high  and  12  by  12  inches  in  area.  One  crack  was  developed.  {See 
fig.  4.) 

The  second  shot  was  delivered  near  the  lower  left-hand  corner.  [See 
fig.  2.)    Eesults  closely  resemble  those  of  shot  No.  1. 

The  third  shot  was  delivered  near  the  upper  left  hand  corner,  the 
shot  breaking  up  in  much  the  same  manner  as  before.  Depth  of 
indent,  If  inches. 

1716_Xo.  16,  pt.  4 14 


210 

The  fourth  shot  was  delivered  near  the  upper  right-haud  coruer. 
.{Sec  tig.  3.)     The  general  ret^ult  was  as  before. 

The  fifth  shot  was  delivered  uear  the  center.  {See  tig.  3.)  The  gen- 
eral result  was  as  before. 

Tills  comi)leted  the  proof  test.  x\.t  the  recpiest  of  the  makers  a  sixth 
shot  was  delivered  between  shots  5,  2,  and  1.  {See  hg.  3.)  The  same 
general  eftects  were  again  produced,  though  they  were  rather  greater. 
The  surface  of  the  plate  was  ''driven  in  locally,"  and  local  cracking- 
produced  with  irregular  scaling  about  2  inches  deep.  The  bulge  at  the 
back  was  1 J  inches  high  and  measured  13  inches  and  14  inches  across. 
{Seeng.  4.)" 

FRANCE. 

Firing  trials  of  turret  armor  for  the  Bouvet  were  held  on  May  15, 
189G.  The  plate  was  of  nickel  steel,  surface  hardened,  by  the  Creusot 
process,  and  had  the  following  particulars:  Length,  8  feet  2.4  inches; 
breadth,  9  feet  3.2  inches;  thickness,  14.1)  inches;  weight,  24.08  tons; 
caliber  of  gun,  13.39  inches. 

Projectile,  chrome  steel  A.  P.;  weight,  925.9  pounds.  Two  shots 
were  tired.  Shot  No.  1:  Charge,  233.7  pounds;  velocity,  1,368  foot- 
seconds.  (Fig.  I.)  Shot  No.  2:  Charge,  291  pounds;  velocity,  1,571 
foot-seconds.  (Fig.  II.)  The  first  shot  determined  the  acceptance  of  the 
lot  and  the  second  induced  a  premium  of  5  per  cent  of  the  value  of 
the  lot. 

A  third  shot  fired  at  presumably  a  higher  velocity  smashed  the 
center  of  the  plate,  leaving  the  sides  standing  alone. 

Firing  trials  of  side  armor  for  the  St.  Louis  were  held  at  the  same 
time.  The  plate  was  nickel  steel  not  surface  hardened,  and  had  the 
following  particulars:  Length,  15  feet  2  inches;  breadth,  6  feet  6.3 
inches;  thickness,  upper  edge  14.1  inches,  lower  edge  5.5  inches; 
Aveight,  19.55  tons;  caliber  of  gun,  9.45  inches. 

Projectile,  chrome  steel  A.  P.;  weight,  317.46  j)ounds.  Two  shots 
were  fired.  Shot  No..  1:  Charge,  79.37  pounds;  velocity,  1,404  foot- 
seconds.  Shot  No.  2:  Charge,  100.75  pounds;  velocity,  1,624  foot- 
seconds.  Thickness  where  shot  No.  1  struck,  9.21  inches;  thickness 
where  shot  No.  2  struck,  9.29  inches.  The  plate  barely  passed,  if, 
indeed,  it  has  been  accepted.  The  projectile  got  through  the  plate 
sufiiciently  for  its  cylinder  to  project  beyond  the  rear  surface  of  the 
I)late. 

RUSSIA. 

Firing  trials  of  Krupp  plates  for  the  Russian  navy  were  held  August 
28,  1896.     Dimensions  of  plate  11.48  by  8.2  feet  by  14.49  inches. 

A  number  of  surface  cracks  were  noted  in  the  plate  before  the  trial; 
they  did  not  widen  or  deepen  during  the  trial.  The  plate  was  backed 
with  wood  and  back  of  this  was  a  thin  plate.  Caliber  of  gun  12  inches. 
Projectiles  were  of  steel  and  of  different  qualities. 


1 


General  Infonnatiou  Series,  No.  XVI.     Part  4. 


6-INCH   HARVEY   STEEL  CAMMELL  ARMOR   PLATE.     FRONT  OF   PLATE. 
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6-INCH   HARVEY   STEEL  CAMMELL  ARMOR    PLATE.      BACK  OF   PLATE. 
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Fig.  1.— 6-INCH   STEEL  ARMOR   PLATE,  VICKERS. 
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Fig.  2.— 6-INCH   STEEL  ARMOR   PLATE,  VICKERS. 
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Fig.  3.— 6-INCH   STEEL  ARMOR   PLATE,  VICKERS. 
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Fig.  4.— 6-INCH    STEEL  ARMOR    PLATE,  VICKERS. 
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Shot  No.  1.  Weight  of  projectile  716  pounds.  Velocity  on  impact 
2,158  feet.  Projectile  broke  up,  leaving  its  head  in  the  plate.  The 
surface  of  the  plate  was  dished  all  around  the  projectile.  No  cracks 
were  developed. 

Shot  No.  2.  Weight  of  projectile  718  pounds.  A^elocity  of  impact 
2,157  feet.     Same  result  as  shot  No.  1. 

Shot  No.  3.  Weight  of  projectile  720  pounds.  Velocity  of  impact 
2,152  feet.  Shot  probably  penetrated  wood  backing.  No  cracks  were 
develoi:)ed. 

SWEDEN. 

SMALL  ARMS. 

The  new  budget  of  the  Swedish  Government  contains  several  items 
regarding  arms.  With  regard  to  the  0.256- inch  rifle,  which  has  now 
been  adopted,  the  requirements  are  estimated  at  200,000  rifles.  This 
is  practically  the  Spanish  Mauser  rifle  M  93  (p.  172,  No.  XIII),  with 
the  addition  of  a  nose  to  the  rear  and  top  of  the  flring-pin  nut  and  a 
Tib  on  the  bolt  for  guiding  it  in  the  receiver. 

These  are,  as  far  as  possible,  to  be  manufactured  within  the  country, 
part  at  the  Government  small-arms  factory  and  part  at  private  facto- 
ries. The  cost  of  the  former  is  calculated  at  56  kroner  90  ore  (815), 
and  of  the  latter  at  60  kroner  20  ore  ($16)  apiece.  The  manufacturing 
capacity  of  Sweden  is  at  present  about  25,000  rifles  annually,  of  which 
the  Government  factory  can  manage  15,000,  leaving  10,000  for  i)rivate 
factories.  A  grant  is  now  asked  for  enough  to  order  at  once  10,000 
rifles  annually  for  ten  years. 

TFIE  NTEW  DUM-DUM  BULLET. 

Surg.  Capt.  G.  S.  Mansfield,  medical  stafl',  has  drawn  up  an  instruc- 
tive report  on  the  experiments  with  the  special  Dum-Dum  bullet, 
carried  out  before  the  commander  in  chief  in  India,  at  Meerut,  in 
December,  1896.  These  experiments,  which  were  intended  to  demon- 
strate the  amount  of  "set  up"  and  "stopping  power"  in  the  bullet, 
were  made,  says  the  Times  of  India,  on  the  carcasses  of  freshly  killed 
sheep,  tied  up  in  various  positions,  some  with  the  fleece  on  and  others 
with  the  outer  skin  and  fleece  removed.  Except  in  one  instance  the 
range  was  200  yards,  and  the  sheep  were  fired  at  broadside  on,  diago- 
nally, and  facing  the  shooter,  in  the  last-named  position  the  long  axis 
of  the  body  being  exactly  in  line  with  the  line  of  fire.  The  most  remark- 
able result  of  the  experiments  was  the  large  size  of  the  "  wound  of  exit" 
as  compared  with  the  smallness  of  the  "wound  of  entrance."  One 
bullet,  fired  at  an  unskinned  sheep  broadside  on,  passed  between  two 
ribs,  making  an  entrance  wound  no  larger  than  a  big  pea  j  but.  after 
shattering  one  of  the  spinal  vertebrae,  it  smashed  two  ribs  and  pro- 
duced an  exit  wound  as  large  as  a  crown  i)iece.     Another  bullet,  fired 
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uuder  similar  circumstances,  entered  the  abdomen  beliind  the  last  rib, 
making'  a  wound  of  entrance  as  large  as  a  threepenny  bit.  On  its  exit 
a  hole  was  torn  in  the  opposite  wall  of  the  abdomen  the  size  of  a  large 
orange.  Yet  another  bullet  fired  at  the  same  sheep  pierced  the  lower 
jaw  at  its  angle,  making  a  hole  in  the  skin  no  bigger  than  a  pea,  but  on 
examination  it  was  found  that  the  bone  was  comi)letely  shattered. 
The  report  gives  details  of  several  other  shots.  One  in  particular 
maybe  noted — that  in  which  the  bullet,  i)assing  through  the  thigh, 
struck  the  pelvic  bone,  which  apparently  offered  such  resistance  that 
an  exit  wound  2J  inches  in  diameter  was  the  result.  Surgeon -Captain 
Mansfield  regards  as  particularly  imi)ortant  the  case  of  a  bullet  which 
entered  through  the  front  of  the  shoulder  joint  by  a  very  small  open- 
ing, and  passing  through  the  joint  completely  disorganized  it.  The 
articular  ends  of  the  two  bones  were  smashed  into  over  a  dozen  i^ieces, 
and  there  was  gfeat  loss  of  substance.  This  wound  may  fitly  be  com- 
pared to  a  shot  through  a  man's  wrist  or  knee,  and  under  similar  con- 
ditions the  bullet  would  be  certain  to  immediately  disable  him,  excision 
of  the  joint,  or  more  possibly  amputation  of  the  limb,  being  the  only 
remedy  available.  It  does  not  require  an  exj^ert's  knowledge  to  per- 
ceive that  such  wounds,  if  inflicted  on  a  human  being,  must  necessarily 
put  an  efl'ectual  ''stoj)"  to  his  advance,  even  if  they  do  not  always 
prove  fatal.  The  efficacy  of  the  Dum-lJum  bullet  is  specially  vindicated 
by  the  character  of  the  Avounds,  which  only  affected  the  soft  parts. 
From  these  wounds  Surgeon -Captain  Mansfield  infers  that  a  bullet 
penetrating  the  muscular  tissue  only,  such  as  that  of  the  human  thigh, 
will  ''set  up'^  sufficiently  to  cause  a  severe  wound,  quite  enough  to 
effectually  stop  the  progress  of  the  man  or  the  horse  struck.  It  has 
been  noted  that  all  the  shots  except  one  were  fired  at  a  range  of  200 
yards.  The  exception  was  that  of  a  shot  fired  at  50  yards  from  the 
animal.  It  struck  the  sheep's  abdomen,  soft  parts  alone  being  injured; 
yet,  though  the  wound  of  entrance  was  small,  the  bullet  on  emerging 
tore  a  hole  the  size  of  an  orange.  This  shot  exemplifies  beyond  all 
reasonable  doubt  the  superiority  of  the  new  bullet  over  the  old  one. 
Bullets  manufactured  by  the  new  method  do  not  produce  clean  cut 
wounds  at  close  range,  as  was  the  case  with  the  old  bullets,  but  are. 
shown  to  possess  an  exceptional  ''stopping  power." 
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